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EXECUTIVE SUMMARY 
 

In 2005, the Environmental Protection Agency (EPA) promulgated the Exceptional 

Events Rule (EER) to address exceptional events in 40 CFR Parts 50 and 51 on March 22, 

2007 (72 FR 13560). On May 10, 2013, in an attempt to clarify this rule, EPA released interim 

guidance documents on the implementation of the EER to State, tribal and local air agencies for 

review. The EER allows for states and tribes to “flag” air quality monitoring data as an 

exceptional event and exclude those data from use in determinations with respect to 

exceedances or violations of the National Ambient Air Quality Standards (NAAQS), if EPA 

concurs with the demonstration submitted by the flagging agency. 

Kansas, due to its geographical location and continuing extremely dry conditions is more 

susceptible to windblown dust events. These events are occasionally captured by various air 

quality monitoring equipment throughout the state, sometimes resulting in exceedances of the 

PM10 (airborne particulate matter having a nominal aerodynamic diameter less than or equal to 

10 microns) NAAQS. The Kansas Department of Health and Environment (KDHE) believes that 

the dust event that occurred during the Fall of 2012 exemplifies these types of events. This 

document contains detailed information about the windblown dust event that affected the 

Wichita and Topeka PM10 monitoring sites on October 18, 2012. On this day, four monitors in 

Wichita exceeded the PM10 24-hour NAAQS. In addition, the Topeka monitoring site, although it 

did not exceed the 24-hour standard, experienced several hourly data readings above the 

standard. KDHE contends that the exceedances that were measured October 18, 2012, at the 

Wichita monitoring sites and several hours of exceeding values at the Topeka monitor were the 

result of natural events that were not reasonably controllable or preventable. This document 

describing the October 18, 2012 dust event was a collaborative effort involving staff from the 

Kansas Department of Health and Environment’s Bureau of Air. Additionally, KDHE staff 

consulted with staff from the National Weather Service offices in Wichita and Topeka to acquire 

expert advice and assist with the collection of informational data. 

Section 1 of this document provides a summary of the exceptional event rules and 

requirements and lays out how those rules are met within this specific document. 

Section 2 of this document introduces the conceptual model of the meteorological events 

that transpired during October 18, 2012, providing a background narrative of the exceptional 

event. 

Section 3 of this document provides data summaries and time series graphs which help 

illustrate that the event of October 18, 2012 produced PM10 concentrations in excess of normal 

historical fluctuations. 

Section 4 of this document details the existing PM10 controls in place (including area 

agricultural control measures) and demonstrates that despite the presence of these controls, the 

event of October 18, 2012 was not reasonably controllable or preventable. 

Section 5 of this document establishes a clear causal connection between the natural 

events of October 18, 2012 and the exceedances of the 24-hour PM10 standard at the 



 

 

monitoring stations. The evidence in this section (and the previous section on historical 

fluctuations) also confirms that the events in question both affected air quality and were the 

result of natural events.  

Section 6 of this document builds upon the demonstration showing a clear causal 

connection between the natural event and the exceedances and concludes there would have 

been no exceedance on October 18, 2012 but for the presence of the natural events. 

Section 7 contains conclusions that summarize the exceptional event that occurred on 

October 18, 2012, and relates the requirements in the EER to the information within this 

document.
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1. Exceptional Event Rule (EER) Requirements 

In addition to the technical requirements that are contained within the EER, procedural 

requirements must also be met in order for EPA to concur with the flagged air quality monitoring 

data. This section of the document lays out the requirements of the EER and associated 

guidance, and discusses how the Kansas Department of Health and Environment (KDHE) 

addressed those requirements. 

1.1 Procedural Requirements 

This section presents a review of the procedural requirements of the EER as required by 

40 CFR 50.14 (Treatment of Air Quality Monitoring Data Influenced by Exceptional Events) and 

explains how KDHE fulfills them. The Federal EER requirements include public notification that 

an event was occurring, the placement of informational flags on data in EPA’s Air Quality 

System (AQS), the notification of EPA of the intent to flag through submission of initial event 

description, the documentation that the public comment process was followed, and the submittal 

of a demonstration supporting the exceptional events flag. KDHE has addressed all of these 

procedural and documentation requirements. 

 

1.1.1 Public notification that event was occurring (40 CFR 50.14(c)(1(i)) 

In Kansas, the National Weather Service (NWS) offices issue high wind warnings, dust 

advisories and dust warnings to the public. On October 18, 2012, the Wichita NWS issued a 

high wind warning advising citizens of high winds and dust during the day and evening across 

their entire forecast area. As part of this process, KDHE has worked with the NWS offices and 

has developed additional health related language to add to their warning products. This is 

discussed in more detail in Appendix F. The Wichita NWS forecast products, along with 

neighboring NWS sites, that were issued on October 18, 2012, are included in Appendix B. 

 

1.1.2 Place informational flag on data in AQS (40 CFR 50.14(c)(2)(ii)) 

KDHE submits data into EPA’s AQS. Data from both filter-based and continuous 

monitors operated in Kansas are submitted to AQS.  

When KDHE suspects that data may be influenced by an exceptional event, KDHE 

expedites analysis of the filters collected from the potentially-affected filter-based air monitoring 

instruments, quality assures the results and submits the data into AQS. KDHE also submits data 

from continuous monitors into AQS after quality assurance is complete.  

If KDHE has determined a potential exists that the monitor reading has been influenced 

by an exceptional event, a preliminary flag is submitted for the measurement in the AQS. The 

data are not official until they undergo more thorough quality assurance and quality control, 

leading to certification by May 1st of the year following the calendar year in which the data were 

collected (40 CFR 58.15(a)(2)). The presence of the flag can be confirmed in AQS.  
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1.1.3 Notify EPA of intent to flag through submission of initial event description 

by July of the calendar year following event (40 CFR 50.14(c)(2)(iii)) 

KDHE submitted a letter to EPA on February 25, 2013 listing the day from calendar year 

2012 that KDHE intended to analyze under the Exceptional Events Rule. The exceedances that 

occurred on October 18, 2012, at the Wichita and Topeka sites were included. This document 

serves as the demonstration supporting the flagging of this data. 

 

1.1.4 Document that the public comment process was followed for event 

documentation (40 CFR 50.14(c)(3)(iv)) 

KDHE posted this document on the KDHE webpage for public review. KDHE opened a 

30-day public comment period on August 1, 2014. A copy of the public notice, along with any 

comments received, will be submitted as part of this document, consistent with the requirements 

of 40 CFR 50.14(c)(3)(iv). See Appendix A for a copy of the public notice and comments. 

 

1.1.5 Submit demonstration supporting exceptional event flag (40 CFR 

50.14(a)(1-2)) 

At the close of the comment period, and after KDHE has had the opportunity to consider 

any comments submitted on this document, KDHE will submit this document, the comments 

received, and KDHE’s responses to those comments to EPA Region VII headquarters in 

Lenexa, Kansas. The deadline for the submittal of this demonstration package is December 31, 

2015. 

 

Table 1-1.  Kansas monitor with PM10 concentrations exceeding 150μg/m
3
 in October 

2012. 

Monitor 
AQS Site 

Code 

Date in 

2012 

Observed 

hours 

exceeding 150 

μg/m3 (LST) 

Observed 24-Hour 

Particulate Matter 

Concentration 

(μg/m3) 

Glenn & Pawnee 

(Sedgwick Co.) 

20-173-

0009 
October 18 

 

12:00-22:00 
199.2 

G. Washington & 

Skinner (Sedgwick 

Co.) 

20-173-

0008 
October 18 

 

12:00-22:00 193.3 

Health Dept. 

(Sedgwick Co.) 

20-173-

0010 
October 18 

 

12:00-23:00 
197.4 

K96 & Hydraulic 

(Sedgwick Co.) 

20-173-

1012 
October 18 

 

12:00-22:00 
176.5 

KNI (Shawnee 

Co.) 

20-177-

0013  
October 18 

 

15:00-17:00 
67.8 
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Figure 1-1.  Kansas ambient air quality monitoring sites. 

 

1.2 Documentation Requirements 

Section 50.14(c)(3)(iii) of the EER states that in order to justify excluding air quality 

monitoring data, evidence must be provided for the following elements: 

a. The event satisfies the criteria set forth in 40 CFR 501(j) that: 

(1) the event affected air quality, 

(2) the event was not reasonably controllable or preventable, and 

(3) the event was caused by human activity unlikely to recur in a particular location or 

was a natural event; 

b. There is a clear causal relationship between the measurement under consideration 

and the event; 
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c. The event is associated with a measured concentration in excess of normal historical 

fluctuations; and 

d. There would have been no exceedance or violation but for the event. 

Section 2 of this document introduces the conceptual model of the meteorological events 

that transpired on the actual event of October 18, 2012, providing a background narrative of the 

exceptional event and an overall explanation that “the event affected air quality”. Further 

evidence that “the event affected air quality” is provided in Section 5. Sections 2 and 5 also 

provide evidence that the event was a natural event. 

Section 3 of this document provides data summaries and time series graphs which help 

illustrate that the event of October 18, 2012 produced PM10 concentrations in excess of normal 

historical fluctuations. 

Section 4 of this document details the existing area control measures (including 

agricultural control measures) and demonstrates that despite the presence of these controls, the 

event of October 18, 2012 was not reasonably controllable or preventable. 

Section 5 of this document establishes a clear causal connection between the natural 

event of October 18, 2012 and the exceedances of the 24-hour PM10 standard at the monitoring 

stations. The evidence in this section (and the previous section on historical fluctuations) also 

confirms that the events in question both affected air quality and were the result of natural 

events. 

Section 6 of this document builds upon the demonstration showing a clear causal 

connection between the natural event and the exceedances and concludes there would have 

been no exceedance on October 18, 2012 but for the presence of the natural events. 
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2. Conceptual Model 

2.1 Geographic Setting and Climate 

This section describes the geographic and climatic setting of the monitors. 

2.1.1 Geographic Setting of Monitors 

2.1.1.1 Sedgwick County - Wichita 

Sedgwick County is in the southcentral part of Kansas (Figure 2-1). It occupies 

646,022.4 acres, or 1,009.41 square miles. The topography of the county is characterized by 

the extreme flatness of the broad Arkansas River valley and the gently rolling slopes rising to 

the uplands adjacent to the valley. The highest point in the County, about 1,540 feet above sea 

level, is on its west edge, about 5 miles southwest of Andale. The lowest point, about 1,220 feet 

above sea level, is where the Arkansas River leaves the County to the south.  

Wichita, the county seat, is located at 37°41′20″N 97°20′10″W (37.688889, -97.336111) 

at an elevation of 1,299 ft (396 m). It has a population of 385,577 and the county population is 

503,889 (2012, Census Bureau). The city lies on the Arkansas River near the western edge of 

the Flint Hills in the Wellington-McPherson Lowlands region of the Great Plains. The city is 

located at the junction of Interstate 35 and U.S. Route 54 and is 157 mi (253 km) north of 

Oklahoma City, 181 mi (291 km) southwest of Kansas City, and 439 mi (707 km) east-southeast 

of Denver. Wichita's principal industrial sector is manufacturing, which accounted for 21.6 

percent of area employment in 2003. Aircraft manufacturing has long dominated the local 

economy, and plays such an important role that it has the ability to influence the economic 

health of the entire region (Figure 2-2). The breakdown of land mass is as follows: Agricultural 

Vegetation – 331,178 ac; Shrubland & Grassland – 139,383 ac; Developed & Other Human Use 

– 117,527 ac; Forest & Woodland – 23,005 ac; Recently Disturbed or Modified – 22,058 ac; and 

Open Water – 12,859 ac.  

  

 

Figure 2-1.  Location of Sedgwick County and Wichita, Kansas 

http://tools.wmflabs.org/geohack/geohack.php?pagename=Goodland,_Kansas&params=39_20_55_N_101_42_40_W_type:city
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Figure 2-2.  Most Common Industries in Sedgwick County, Kansas 

 

2.1.1.2 Shawnee County – Topeka 

Shawnee County is in the northeast part of Kansas (Figure 2-3). It occupies 356,044.8 

acres, or 556.32 square miles. Topographically, Shawnee county is a high plateau, frequently 

cut by valleys of varying size. There is a total range of elevation of over 350 feet. The lowest 

point, where the Kansas river leaves the county, is about 800 feet, and the highest, in the 

southwestern corner, is over 1,150 feet above sea level.  

Topeka, the county seat and state capitol, is located at 39°03′21″N 95°41′22″W 

(39.055833, -95.689444) at an elevation of 945 ft (288 m). It has a population of 127,939 and 

the county population is 178,991 (2012, Census Bureau). It is situated along the Kansas River 

in the central part of Shawnee County. Topeka is located at the intersection of I-70 and U.S. 

Highway 75. It is the origin of I-335 which is a portion of the Kansas Turnpike running from 

Topeka to Emporia, Kansas. Topeka is also located on U.S. Highway 24 and U.S. Highway 40 

and is 59 mi (96 km) west of Kansas City, 128 mi (205 km) northeast of Wichita, and 154 mi 

(248 km) south of Omaha. Topeka's principal industrial sector is construction, which accounted 

for 10 percent of area employment in 2003 (Figure 2-4). The breakdown of land mass is as 

follows: Agricultural Vegetation – 163,822 ac; Shrubland & Grassland – 78,348 ac; Developed & 

Other Human Use – 61,450 ac; Forest & Woodland – 45,300 ac; Open Water – 6,230 ac; and 

Recently Disturbed or Modifiied – 832 ac. 

 

 

http://tools.wmflabs.org/geohack/geohack.php?pagename=Goodland,_Kansas&params=39_20_55_N_101_42_40_W_type:city
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Figure 2-3.  Location of Shawnee County and Topeka, Kansas 

 

 

Figure 2-4.  Most Common Industries in Shawnee County, Kansas 

 

2.1.2 Climate 

2.1.2.1 Sedgwick County - Wichita 

Wichita lies in the northern limits of North America's humid subtropical climate zone, 

typically experiencing hot, humid summers and cold, dry winters. Located on the Great Plains 

far from any large moderating influences such as mountains or large bodies of water, Wichita 

often experiences severe weather with thunderstorms occurring frequently during the spring and 

summer months (Figure 2-5). These occasionally bring large hail as well as frequent lightning, 

and tornadoes sometimes occur. Winters are cold and dry, but, since Wichita is located roughly 

midway between Canada and the Gulf of Mexico, cold spells and warm spells are equally 
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frequent. Warm air masses from the Gulf of Mexico can raise mid-winter temperatures into the 

50s and even 60s while cold, frigid air masses from Canada can plunge the temperature far 

below 0°F. Wind speed in the city averages 13 mph (21 km/h). On average, January is the 

coldest month, July is the hottest month, and June is the wettest month. 

The average temperature in the city is 56.9°F (13.8°C). Over the course of a year, the 

monthly daily average temperature ranges from 32.2°F (0.1°C) in January to 81.1°F (27.3°C) in 

July (Figure 2-6). The high temperature reaches or exceeds 90°F (32°C) an average of 62 days 

a year and 100°F (38°C) an average of 12 days a year. The minimum temperature falls to or 

below 10°F (−12°C) on an average 8.5 days a year. During an average year, Wichita receives 

32.69 inches (830 mm) of precipitation, most of which occurs in the warmer months, and 

experiences 88 days of measurable precipitation. The average relative humidity is 80% in the 

morning and 49% in the evening. Annual snowfall averages 15.6 inches (40 cm). Measurable 

snowfall occurs an average of ten days per year with at least an inch of snow being received on 

five of those days. Snow depth of at least an inch occurs an average of 15 days a year.  

 

 

Figure 2-5.  Kansas Annual Precipatation (USDA, NRCS) 
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Climate data for Wichita, Kansas 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Record high 

°F (°C) 
75 

(24) 

87 

(31) 

92 

(33) 

98 

(37) 

100 

(38) 

110 

(43) 

113 

(45) 

114 

(46) 

108 

(42) 

97 

(36) 

86 

(30) 

83 

(28) 

114 

(46) 

Average 

high °F (°C) 
43 

(4) 

48 

(7) 

58 

(12) 

68 

(17) 

77 

(22) 

87 

(29) 

93 

(32) 

91 

(31) 

83 

(26) 

70 

(19) 

56 

(10) 

44 

(5) 

68 

(20) 

Daily mean 

°F (°C) 
33 

(1) 

37 

(3) 

47 

(8) 

57 

(14) 

66 

(19) 

76 

(24) 

82 

(28) 

80 

(27) 

72 

(22) 

59 

(15) 

46 

(8) 

34 

(1) 

57.4 

(14) 

Average low 

°F (°C) 
22 

(−6) 

26 

(−3) 

35 

(2) 

45 

(7) 

55 

(13) 

65 

(18) 

70 

(21) 

69 

(21) 

60 

(16) 

47 

(8) 

35 

(2) 

24 

(−4) 

46 

(7.7) 

Record low 

°F (°C) 
−15 

(−26) 

−22 

(−30) 

−3 

(−19) 

15 

(−9) 

27 

(−3) 

43 

(6) 

51 

(11) 

45 

(7) 

31 

(−1) 

14 

(−10) 

1 

(−17) 

−16 

(−27) 

−22 

(−30) 

Precipitation 

inches (mm) 
0.83 

(21.1) 

1.23 

(31.2) 

2.69 

(68.3) 

2.59 

(65.8) 

4.57 

(116.1) 

5.20 

(132.1) 

3.32 

(84.3) 

3.71 

(94.2) 

3.14 

(79.8) 

2.78 

(70.6) 

1.43 

(36.3) 

1.20 

(30.5) 

32.69 

(830.3) 

Source: National Weather Service 

Figure 2-6.  Climatology data for Wichita, Kansas (NWS) 

 

2.1.2.2 Shawnee County - Topeka 

Topeka lies in the transition between a humid continental and humid subtropical climate, 

with hot, somewhat humid summers and cool to cold, fairly dry winters. Over the course of a 

year, the monthly daily average temperature ranges from 29.7 °F (−1.3 °C) in January to 79.0 °F 

(26.1 °C) in July (Figure 2-7). The maximum temperature reaches 90 °F (32 °C) an average of 

41.5 days per year and reaches 100 °F (38 °C) an average of 3.5 days per year. The minimum 

temperature falls below 0 °F (−18 °C) an average of 4 nights per year, and there are 21 days 

per year that stay below freezing. The average window for freezing temperatures is October 15 

thru April 17.  

The area receives nearly 36.5 inches (930 mm) of precipitation during an average year, 

with the largest share being received in May and June—the April through June period averages 

33 days of measurable precipitation. Generally, the spring and summer months have the most 

rainfall, with autumn and winter being fairly dry. During a typical year the total amount of 

precipitation may be anywhere from 25 to 47 inches (64 to 120 cm). Much of the rainfall is 

delivered by thunderstorms. These can be severe, producing frequent lightning, large hail, and 

sometimes tornadoes. There are an average of 100 days of measurable precipitation per year. 

Winter snowfall is light, as is the case in most of the state, as a result of the dry, sunny weather 

patterns that dominate Kansas winters, which do not allow for sufficient moisture for significant 

snowfall. Winter snowfall averages almost 17.8 in (45 cm). Measurable (≥0.1 in or 0.25 cm) 

snowfall occurs an average of 12.9 days per year, with at least one inch (2.5 cm) of snow being 

received on five of those days. Snow depth of at least an inch occurs an average of 20 days per 

year.  
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Figure 2-7.  Climatology data for Topeka, Kansas (NWS) 

 

Strong storm systems that move through the area from the west can lead to very strong 

winds and resultant blowing dust. The nature of these frontal dust events is such that specific 

source areas are difficult to determine as strong winds associated with low pressure systems 

can carry dust over vast distances encompassing many source areas. Because of this, it is 

more appropriate to speak of general source regions for these dust storms. A vast majority of 

the PM10 impacting the Wichita and Topeka areas from this low pressure driven high wind event 

during October 18, originated outside of these areas. The contributing source regions to the 

dust event were somewhat widespread, but the majority of the PM that was transported into 

Sedgwick and Shawnee Counties likely came from areas of eastern Montana, eastern 

Wyoming, western Nebraska and western Kansas to the north and and west of Sedgwick and 

Shawnee Counties. The exact origin of the PM sources is often difficult to determine due to the 

less dense monitoring networks in the general source area.  

Another important factor that contributed to this significant dust storm was the on-going 

long term drought across the High Plains. The October 16, 2012 U.S. Drought Monitor placed a 

large area of western Kansas (Figure 2-8), eastern Colorado (Figure 2-9), much of Nebraska 

(Figure 2-10), southern South Dakota (Figure 2-11), eastern Wyoming (Figure 2-12), and 

southeastern Montana (Figure 2-13) in an area in D2 (Severe) to D4 (Exceptional) drought. In 

addition, as can be seen in Figure 2-14, most of the High Plains states were in exceptional 

drought conditions at this time. In fact, rainfall in most of Kansas since the beginning of the April 

of 2012 leading up to the October 18th dust event had been 50-60% of normal (Figure 2-15). As 

will be discussed in other sections of this document, these are all potential source regions for 

the dust event on October 18. The abnormally dry conditions resulted in a large area of soils 

that were vulnerable to particulate suspension. 
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Figure 2-8.  U.S Drought Monitor Data for Kansas October 16, 2012 (National Drought 

Mitigation Center (NDMC), the U.S. Department of Agriculture (USDA) and the National Oceanic and 
Atmospheric Administration (NOAA)) 

 

Figure 2-9.  U.S. Drought Monitor Data for Colorado October 16, 2012 (National Drought 

Mitigation Center (NDMC), the U.S. Department of Agriculture (USDA) and the National Oceanic and 
Atmospheric Administration (NOAA)) 
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Figure 2-10.  U.S. Drought Monitor Data for Nebraska October 16, 2012 (National Drought 

Mitigation Center (NDMC), the U.S. Department of Agriculture (USDA) and the National Oceanic and 
Atmospheric Administration (NOAA)) 

 

Figure 2-11.  U.S. Drought Monitor Data for South Dakota October 16, 2012 (National 

Drought Mitigation Center (NDMC), the U.S. Department of Agriculture (USDA) and the National Oceanic and 
Atmospheric Administration (NOAA)) 
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Figure 2-12.  U.S. Drought Monitor Data for Wyoming October 16, 2012 (National Drought 

Mitigation Center (NDMC), the U.S. Department of Agriculture (USDA) and the National Oceanic and 
Atmospheric Administration (NOAA)) 

 

Figure 2-13.  U.S. Drought Monitor Data for Montana October 16, 2012 (National Drought 

Mitigation Center (NDMC), the U.S. Department of Agriculture (USDA) and the National Oceanic and 
Atmospheric Administration (NOAA)) 
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Figure 2-14.  U.S. Drought Monitor Data for the High Plains October 16, 2012 (National 

Drought Mitigation Center (NDMC), the U.S. Department of Agriculture (USDA) and the National Oceanic and 
Atmospheric Administration (NOAA)) 

 

 

Figure 2-15.  Kansas Climate Division Precipitation Summary 2012 (KSU Weather Data 
Library) 

2.2 Event Summary 

To analyze the specific conditions on the day before and including the day when the 24-

hour PM10 concentrations exceeded the standard (150.0μg/m3) at the Wichita monitoring 

stations, in addition to several hours of readings above the standard at the Topeka air 
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monitoring station in October 2012, air quality and meteorological data were first collected from 

a wide variety of sources (Table 2-1). These sources were selected because of their high 

standards for data quality. Additional meteorological parameters, such as vector average winds 

and daily maximum temperatures, were calculated as necessary. Table 2-2 describes why 

these data are needed to understand and explain the processes that may lead to dust event 

conditions.   

Table 2-1.  Data types and sources used in the Exceptional Events analysis. 

Type of Data Source(s) Location(s) Date Range 

Air Quality Data: 

1-hour PM10 

24-hour PM10 

 

KDHE 

 

Kansas air quality 

monitors 

Jan. through Dec., 

2008-2012 

Surface meteorological 

data (METARa) 

National Weather 

Service (NWS) 

All available 

Kansas sites and 

surrounding states 

sites 

Jan. through Dec., 

2008-2012 

Upper-air 

meteorological data 

(radiosonde) 

NWS 

Dodge City, KS 

(KDDC), Topeka, 

KS (KTOP), North 

Platte, NE (KLBF), 

Omaha, NE 

(KOAX), Rapid 

City, SD (KRAP) 

October 2012 

Surface and upper-level 

weather maps 

NWS, Plymouth 

Weather Center,  

Hydrometeorological 

Prediction Center 

National and 

regional 
October 2012 

Visible and infrared 

satellite imagery 
NWS National October 2012 

Daily MODISb Visible 

satellite imagery 
SSECc National October 2012 

a
 Meteorological Terminal Aviation Routine Weather Report 

b
 Moderate Resolution Imaging Spectroradiometer 

c
 Space Science and Engineering Center, University of Wisconsin-Madison 

 

Table 2-2.  Description of processes that influence particulate levels. 

Type of Data Relation to Particulate Levels 

Surface wind speeds 

Surface wind data were used to assess pollutant 

dispersion. Strong winds can result in higher PM levels 

in the atmosphere. 
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Trajectories (HYSPLITa) 

Trajectory analysis was used to assess transport of 

pollutants.  Air parcels originating in or passing through 

regions of higher pollution levels (e.g., dust) indicate 

potential transport of pollutants to downwind locations. 

Upper-air soundings 

Soundings were used to assess atmospheric stability 

(and inversions) and the likelihood that dust would 

remain in the lower levels of the atmosphere as 

opposed to being mixed into aloft layers.  Confirming 

that the dust would most likely remain in the lower 

layers of the atmosphere also provides guidance on 

which trajectory levels are appropriate to assess dust 

transport.   

Upper-level weather maps 

500 mb weather maps were used to determine the 

locations of upper-level ridges and upper-level 

troughs.   

Surface weather maps 

Surface weather maps were used to determine the 

positions of high- and low-pressure systems and 

frontal boundaries in relation to the impacted monitors.  

These meteorological features are the primary drivers 

of surface wind speed and direction, and thus of 

pollutant dispersion and transport. 

Satellite imagery 
Satellite imagery was used to assess potential dust at 

the impacted monitors.   

PM10 and visibility 

Particle concentrations from air quality monitors and 

visibility observations from airports were collected to 

assess the presence of dust at air quality monitors.   

a
 Hybrid Single Particle Lagrangian Integrated Trajectory Model 

High winds can entrain and transport particulate matter (PM) to a monitoring site. These 

particles can consist of both PM10 (i.e., particles less than or equal to 10 micrometers (μm) in 

diameter) and PM2.5 (i.e., particles less than 2.5 μm in diameter). High wind dust events can 

include both PM10 and PM2.5. During the period from October 17-18, 2012, a potent storm 

system was moving through the northern plains. 

2.2.1 October 17, 2012 

On October 17, 2012, a strong storm system was located in the Northern Plains with two 

988 millibar surface low pressures centered in southwest Minnesota and southern Manitoba, 

Canada. A large area of high pressure was also building eastward from the Pacific Northwest to 

Arizona as can be seen in the 12z October 17, 2012 (7a.m. CDT October 17) surface analysis 

in Figure 2-16. In addition, the low pressure system in the northern plains was associated with a 

strong upper level low located over southeastern Saskatchewan which is shown in Figure 2-17, 

the 500-millibar analysis for 12Z October 17, 2012 (7a.m. CDT October 17). These features and 

their accompanying circulations were beginning to generate strong northerly winds over the 

Northern Great Plains by 7 p.m. on October 17 (Figure 2-18).  
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Figure 2-16.  Surface analysis for 12Z October 17, 2012 (7a.m. CDT October 
17)(Hydrometeorological Prediction Center) 

 

Figure 2-17.  500 mb analysis for 12Z October 17, 2012 (7a.m. CDT October 17) (NOAA-
SPC) 
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Figure 2-18.  Surface wind speed (kts) for 00Z October 18, 2012 (7p.m. CDT October 
17)(Plymouth State Weather Center) 

2.2.2 October 18, 2012 

On Thursday October 18, 2012, four air monitoring sites in Wichita, Kansas recorded 

exceedances of the 24-hour PM10 standard with concentrations of 199.2 μg/m3, 193.3 μg/m3, 

197.4 μg/m3 and 176.5 μg/m3. The Wichita PM10 monitoring stations are sited at the following 

locations: the roof of the fire station at Glenn and Pawnee Streets, the roof of the fire station at 

G. Washington and Skinner Streets, in the parking lot of the Health Department and near the 

Coleman plant at K-96 and Hydraulic Ave. (Figure 2-19). Several hours of elevated continuous 

one-hour maximum PM10 readings were also recorded at the Topeka KNI monitor (Figure 2-20) 

with a maximum one-hour PM10 concentration of 241.1 μg/m3. This monitor is located on the 

grounds of the Kansas Neurological Institute. The 24-hour PM10 concentrations at the Wichita 

monitoring sites were above the 99th percentile concentrations for their locations.  

These exceedances and the elevated readings were the consequence of very strong 

gusty winds behind a deep low pressure system in the Northern Plains and building high 

pressure to the Rocky Mountains, in combination with dry conditions which caused significant 

blowing dust across parts of South Dakota, Nebraska, Colorado, Oklahoma, and Kansas. The 

winds were the result of two 988-millibar surface low pressure systems centered over Northern 

Wisconsin and far western Minnesota with a cold front trailing to the south as shown in the 12Z 

October 18, 2012 (7a.m. CDT October 18, 2012) surface analysis in Figure 2-21. The low 

pressure systems over Wisconsin and Minnesota remained nearly stationary during much of the 

day and had begun to decrease slightly in intensity as shown in the 00Z October 19, 2012 

(7p.m. CDT October 18, 2012) surface analysis in Figure 2-22.  
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Figure 2-19.  Wichita, KS PM10 Monitoring site locations (Google Earth) 

 

Figure 2-20.  Topeka, KS PM10 Monitoring site location (Google Earth) 
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Figure 2-21.  Surface analysis for 12Z October 18, 2012 (7a.m. CDT October 
18)(Hydrometeorological Prediction Center) 

 

 

Figure 2-22.  Surface analysis for 00Z October 19, 2012 (7p.m. CDT October 
18)(Hydrometeorological Prediction Center) 
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These surface features were also associated with a strong upper level low moving into 

southern Minnesota which is shown in Figure 2-23, the 500-millibar analysis for 12Z October 18, 

2012 (7a.m. CDT October 18, 2012). There was a localized wind maximum of 100 knots over 

southeast Kansas which was rotating around the base of this upper level low. Once the morning 

inversion lifted to a higher level, the momentum associated with these winds would have mixed 

down to the surface and enhanced the winds associated with the strong low pressure systems 

in Figure 2-22. Strong west to northwest winds continued blowing across the southern and 

central Great Plains, with sustained winds reaching over 34kts (37mph) in portions of northern 

and central Nebraska and a large area over 30kts (35mph) stretching from the Dakotas to 

northern Kansas by 3p.m. (Figure 2-24).  

In addition, the National Weather Service offices across the region, including Goodland, 

KS, Dodge City, KS, Amarillo, TX, Norman, OK, Pueblo, CO and Wichita, KS. all had issued 

either high wind advisories or warnings with blowing dust throughout the day into the evening on 

this day. A couple of examples of these products are show in Figures 2-25 and 2-26  and all 

regional NWS products from October 18, 2012 are contained in Appendix B. 

 

 

 

Figure 2-23.  500 mb analysis for 12Z October 18, 2012 (7a.m. CDT October 18) (NOAA 
SPC) 
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Figure 2-24.  Surface wind speed (kts) for 20Z October 18, 2012 (3p.m. CDT October 
18)(Plymouth State Weather Center) 

 

Figure 2-25.  Short Term Forecast issued by Wichita NWS for blowing dust October 18, 
2012 (3:52p.m. CDT October 18)(Wichita NWS) 
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Figure 2-26.  Short Term Forecast issued by Wichita NWS for blowing dust October 18, 
2012 (7:34p.m. CDT October 18)(Wichita NWS) 

 

2.3 Conclusions 

This Conceptual Model was created to provide a basic description of the weather set-up 

that led to the dust storm on October 18, 2012 and the PM10 exceedances in Sedgwick County 

(Wichita) and high hourly values in Shawnee County (Topeka). A more detailed analysis of the 

windblown dust event is included in Section 5, where a demonstration of the clear causal 

connection between uncontrollable natural events and the PM10 exceedance day is presented. 
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3.  Historical Fluctuations 

The PM10 concentrations measured in Sedgwick County at the Wichita monitoring sites 

during October 18, 2012 were the highest 24-hour average measured over the last five years. 

Time series plots of the 24-hour PM10 concentrations for the period January 1, 2008 through 

December 31, 2012 were created for the exceeding monitors in Sedgwick County and the 

monitor in Topeka. Additionally, time series plots of the daily maximum hourly average PM10 

concentrations were created for the exceeding monitors as well as the monitor in Topeka. 

These additional plots were created to provide a deeper understanding of the frequency with 

which short-term particulate concentrations affect the area. Time series plots for two sites in 

Wichita (Glenn & Pawnee and Health Department) are included within this section, while the 

remaining plots are available in Appendix G. The graphs below show that the October 18th event 

was the most significant 24-hour event of the five year period. 

 

 

Figure 3-1.  Plot of daily hourly maximum PM10 concentrations (2008-2012) at the Glenn 
& Pawnee monitoring site 
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Figure 3-1 shows the daily hourly maximum from the Glenn & Pawnee PM10 monitor. 

The plot shows that the October 18th, 2012 hourly average of 502.5 μg/m3
 was one of the 

highest PM10 concentration recorded in the five year period between 2008 and 2012. The only 

other event to record a similar value was caused by wind associated with an overnight 

thunderstorm complex on Feb. 28-29, 2011. High winds were also responsible for the only other 

two hourly maximum values recorded above 300 µg/m3. Figure 3-2 below shows the daily 24-

hour averages from the Glenn and Pawnee PM10 monitor. The plot shows that the October 18th  

event resulted in the highest 24-hour averaged PM10 concentrations in the last five years. 

 

 

Figure 3-2.  Plot of 24-hour average PM10 concentrations (2008-2012) at the Glenn & 
Pawnee monitoring site 

 

In fact, the average 24-hour concentration of PM10 recorded at this site between 2008-

2012 was 21.8 μg/m3 (including the 10-18-2012 value) as can be seen on Table 3-1. 
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Table 3-1. Glenn and Pawnee PM10 Monitoring Data Summary (2008-2012) 

 

Site 
Glenn & 
Pawnee(2008-12) 

Mean 21.8 

Median 20.0 

Mode 17 

sd 12.0 

Variance 143.8 

Minimum 1.0 

Maximum 199.2 

Count 1749 

10/18/2012 199.2 

 

 

The approximate percentile value that the Glenn & Pawnee October 18th, 2012 

exceedance represents for its unique historical data set, for the month of the event (every 

sample in any October), and for the year are presented in Table 3-3. All data sets were 

restricted to the interval 2008 – 2012. 

 

Table 3-2. Percentile Values for High PM10 Concentration at Glenn & Pawnee (2008-
2012 Data) 

 

Evaluation Glenn & Pawnee 

October 18, 2012 199.2 μg/m
3
 

Overall 99.9% 

All October 99.3% 

2012 99.6% 

 

The Glenn & Pawnee data set was summarized by month and year. These summaries 

(see Tables 3-4 & 3-5) show slightly higher monthly averages in April and July; PM10 levels at 

any particular site in Kansas do not necessarily fluctuate by season. Of greater importance 

affecting day-to-day, typical PM10 concentrations are local sources, e.g. road sanding and 

sweeping, regional agriculture activities, vehicle contributions via road dust, unpaved lots or 

roads, etc. While the historic monthly median values for Glenn & Pawnee are higher between 

June and November than the rest of the year there is little month-to-month variation. This time 
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frame (summer and fall) is that which is most likely to experience the meteorological and dry 

conditions exhibited during this event and discussed in other sections of this document. If a 

conservative approach is taken then a typical value should be no higher than the historic 

monthly 75th percentile value. The summary data for the month of October (all samples in any 

October from 2008 - 2012) and for 2012 is presented in Table 3-5.  

 

Table 3-3. Monthly PM10 Monitoring Data Summary for Glenn & Pawnee Monitor 

 

As can be seen from this table, if the October 18th exceedance day is removed from the 

data set, the average for the month of October drops 1.1 μg/m3.  

Table 3-4. Month and Year Glenn & Pawnee PM10 Monitoring Data Summary 

 

Figure 3-3 is the overall frequency histogram. The histogram displays a well-formed 

density function, almost 95% of the samples values are less than 40 μg/m3
 and over 99.8% of 

the samples are less than 80 μg/m3. 

Site

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.

Mean 17.3 16.9 19.7 25.0 22.2 24.7 26.3 24.6 23.5 23.6 20.7 17.3

Median 16.0 14.0 18.0 22.0 20.0 24.0 26.0 24.0 22.0 21.0 18.0 15.0

Mode 17 10 24 10 12 24 29 17 17 8 16 8

sd 7.37 11.48 10.61 15.93 10.84 9.64 9.80 8.98 11.08 18.98 11.07 8.85

Variance 54.30 131.80 112.56 253.82 117.42 92.87 96.09 80.57 122.77 360.09 122.46 78.26

Minimum 5.0 4.0 4.0 3.0 5.0 6.0 9.0 7.0 5.0 1.0 3.0 4.0

Maximum 49.0 94.0 62.0 82.0 61.0 56.0 63.0 58.0 53.0 199.2 65.0 51.0

Count 147 141 135 125 155 150 143 147 143 155 150 151

Glenn & Pawnee (2008-2012)

Site

October (with 10-18-12 data) October (w/o 10-18-12 data) 2012 (with 10-18-12 data) 2012 (w/o 10-18-12 data)

Mean 23.6 22.5 25.3 24.7

Median 21.0 21.0 23.0 23.0

Mode 8 8 17 17

sd 18.98 12.63 15.51 12.09

Variance 360.09 159.60 240.60 146.21

Minimum 1.0 1.0 4.0 4.0

Maximum 199.2 57.0 199.2 94.0

Count 155 154 321 320

Glenn & Pawnee
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Figure 3-3.  PM10 Histogram (2008-2012) at the Glenn & Pawnee monitoring site 

 

Figure 3-4 shows the daily hourly maximum from the Wichita Health Department PM10 

monitor. The plot shows that the October 18th, 2012 hourly average of 499.9 μg/m3 was one of 

the highest PM10 concentration recorded in the five year period between 2008 and 2012. The 

only other event to record a similar value was caused by wind associated with an overnight 

thunderstorm complex on Feb. 28-29, 2011. High winds were also responsible for the four other 

hourly maximum values recorded above 300 µg/m3. Figure 3-5 shows the daily 24-hour 

averages from the Wichita Health Department PM10 monitor. The plot shows that the October 

18th  event resulted in the highest 24-hour averaged PM10 concentrations in the last five years. 

The other high events were well below the standard for this period. Two of these events were 

recorded in the month of April and related to prescribed fire/smoke episodes from 2008 and 

2010.  
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Figure 3-4.  Plot of daily hourly maximum PM10 concentrations (2008-2012) at the Health 
Department monitoring site 

 

Figure 3-5.  Plot of 24-hour average PM10 concentrations (2008-2012) at the Health 
Department monitoring site 
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In fact, the average 24-hour concentration of PM10 recorded at this site between 2008-

2012 was 21.4 μg/m3 (including the 10-18-2012 value) as can be seen on Table 3-6. 

Table 3-5. Health Department PM10 Monitoring Data Summary (2008-2012) 

 

Site Health Dept(2008-12) 

Mean 21.4 

Median 20.0 

Mode 10 

sd 11.6 

Variance 133.8 

Minimum 0.0 

Maximum 197.4 

Count 1819 

10/18/2012 197.4 

 

The approximate percentile value that the Health Department October 18th, 2012 

exceedance represents for its unique historical data set, for the month of the event (every 

sample in any October), and for the year are presented in Table 3-7. All data sets were 

restricted to the interval 2008 – 2012. 

 

Table 3-6. Percentile Values for High PM10 Concentration at Health Department (2008-
2012 Data) 

 

Evaluation Health Dept. 

October 18, 
2012 197.4 ug/m3 

Overall 99.9% 

All October 99.3% 

2012 99.7% 

 

The Health Department data set was summarized by month and year. These summaries 

(see Tables 3-8 & 3-9) show slightly higher monthly averages in June and July; PM10 levels at 

any particular site in Kansas do not necessarily fluctuate by season. Of greater importance 

affecting day-to-day, typical PM10 concentrations are local sources, e.g. road sanding and 

sweeping, regional agriculture activities, vehicle contributions via road dust, unpaved lots or 

roads, etc. While the historic monthly median values for Health Department are higher between 

June and November than the rest of the year (except for the April outlier) there is little month-to-

month variation. This time frame (summer and fall) is that which is most likely to experience the 

meteorological and dry conditions exhibited during this event and discussed in other sections of 
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this document. If a conservative approach is taken then a typical value should be no higher than 

the historic monthly 75th percentile value. The summary data for the month of October (all 

samples in any October from 2008 - 2012) and for 2012 is presented in Table 3-9.  

Table 3-7. Monthly PM10 Monitoring Data Summary for Health Department Monitor 

 

As can be seen from this table, if the October 18th exceedance day is removed from the 

data set, the average for the month of October drops 1.1 μg/m3.  

Table 3-8. Month and Year Health Department PM10 Monitoring Data Summary 

 

Figure 3-6 is the overall frequency histogram. The histogram displays a well-formed 

density function, almost 95% of the samples values are less than 40 μg/m3
 and over 99.9% of 

the samples are less than 80 μg/m3. 

Site

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.

Mean 16.7 16.5 18.4 23.6 21.8 25.2 27.4 24.2 22.7 22.7 20.0 16.9

Median 16.0 15.0 17.0 22.0 21.0 24.0 27.0 24.0 21.0 21.0 17.5 15.0

Mode 11 15 13 10 10 23 34 17 30 23 19 14

sd 7.59 10.76 9.66 13.17 10.58 9.88 10.11 8.82 10.39 17.69 11.92 8.80

Variance 57.57 115.88 93.40 173.42 112.03 97.66 102.20 77.85 107.88 312.86 142.20 77.46

Minimum 4.0 3.0 3.0 5.0 5.0 6.0 9.0 4.0 5.0 2.0 0.0 1.0

Maximum 47.0 85.0 51.0 71.0 55.0 53.0 64.0 61.0 56.0 197.4 59.0 51.0

Count 155 142 152 150 155 150 155 152 150 155 150 153

Health Dept (2008-2012)

Site

October (with 10-18-12 data) October (w/o 10-18-12 data) 2012 (with 10-18-12 data) 2012 (w/o 10-18-12 data)

Mean 22.7 21.6 23.4 22.9

Median 21.0 21.0 22.0 22.0

Mode 23 23 22 22

sd 17.69 10.68 14.07 10.73

Variance 312.86 114.13 198.04 115.20

Minimum 2.0 2.0 3.0 3.0

Maximum 197.4 46.0 197.4 85.0

Count 155 154 366 365

Health Department
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Figure 3-6.  PM10 Histogram (2008-2012) at the Health Department monitoring site 

The spatial scope of this event, addressed elsewhere in this document, was fairly broad 

and had an impact on PM10 concentrations at multiple sites. A snapshot of data from other PM10 

sites across the state and region are shown in Table 3-10.  

Table 3-9. Regional 24-hour and 1-hour PM10 readings for October 18, 2012 

PM10  
   

October 18, 2012 
24 hr 
Maximum   

1 hr Max 
Continuous 

Dodge City 43.8   122.6 

Chanute 72.6     

G. Washington & 
Skinner 193.3  503.1 

Glenn & Pawnee 199.2   502.5 

Wichita HD 197.4   499.9 

K96 & Hydraulic 176.5   500.4 

KNI (Topeka) 67.8   241.1 
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Goodland 109.4     

420 KS (KC,KS) 66.0     

JFK (KC,KS) 47.5     

Cozad, NE 99.0   
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4. Not Reasonably Controllable or Preventable 

 Section 50.1(j) of Title 40 CFR Part 50 requires that an event must be “not reasonably 

controllable or preventable” in order to be defined as an exceptional event. This requirement is 

met by demonstrating that despite reasonable agricultural and particulate matter control 

measures in place within Sedgwick and Shawnee Counties and their respective metropolitan 

areas, high wind conditions overwhelmed all reasonably available controls. The event occurring 

on October 18, 2012 was directly related to strong and gusty winds generated by an intense low 

pressure system and a high pressure system building over the Rockies. The strong winds 

overwhelmed all reasonably available controls, and were also responsible for transporting PM 

into the Wichita and Topeka areas from areas outside of the region. As explained in the 

conceptual model, an intense low pressure system and its associated strong and gusty winds, in 

tandem with extremely dry conditions across the region lead to a region wide dust storm across 

several states. As shown in Section 5, the source region for this event and the associated 

transported dust on October 18, 2012, came from areas outside of the Wichita and Topeka 

areas; primarily from western Nebraska and areas further north. While it is likely that dust was 

generated within the Wichita and Topeka areas as strong winds and gusts from the low 

pressure system and its cold front passed through the area, the amount of dust generated 

locally was easily overwhelmed by, and largely unnoticeable as compared to the dust 

transported in from the source regions. Controls on local agricultural sources of fugitive dust 

were in place and implemented during the event of October 18, 2012, but were not capable of 

controlling transported dust (PM10) raised by the gusty and turbulent winds on this date.  

The following section describe the Best Available Control Measures (BACM) in place 

during the event of October 18, 2012. The Wichita and Topeka monitors have never violated the 

PM10 standard so the areas are currently in attainment for the PM10 NAAQS. There are 

therefore no stringent PM10 regulations in place in Wichita, Topeka, Shawnee County, Sedgwick 

County or the region around the monitoring sites. There is only one regulated point source 

located in Sedgwick County that produces over 100 tons of PM10 per year.1 In addition, there 

are nine other sources with PM10 values between 10-95 tons. Likewise, Shawnee County also 

has only one source of PM10 above 100 tons.2 There are also five other sources of PM10 with 

values between 10-55 tons. The largest source in Shawnee county has installed fabric filters 

and electrostatic precipitators to control particulate matter. The largest source in Wichita has 

wet scrubbers installed in the facility to eliminate or control particulate matter. Some of the other 

mentioned sources also have fabric filters to contain their particulate matter emissions. 

Inspections of local potential sources performed before, during and after the event of October 

18, 2012, confirmed that no unusual anthropogenic PM10 producing activities occurred in neither 

Shawnee County, Sedgwick County, Topeka or the Wichita area, nor the local areas 

surrounding the exceeding monitors. 

The following have been identified as potential sources of blowing dust during high wind 

events in Kansas. 

a) Tilled agricultural land; 

b) sparsely vegetated or overgrazed range land; 

                                                
1
 A manufacturing plant in Wichita, Kansas, that produces first-tier aerostructures. 

2
 A coal-fired power station in Tecumseh, Kansas. 
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c) unpaved roads and parking lots; 

d) urban paved roads; and 

e) construction sites 

The following have been identified as standard soil conservation measures which 

constitute agricultural BACM.   

a) Reduced tillage farming practices; 

b) tree rows; 

c) other physical windbreaks; 

1) grass barriers; 

2) annual (e.g., sunflower) barriers; 

3) buffer strips; and 

4) “snow” fences; 

d) cover crops; 

e) strip cropping; 

f) crop residues; and 

g) emergency tillage 

Soil erosion specialists at the federal and state levels have been working for 

approximately seventy five years to develop and evaluate potential mitigating measures. These 

soil conservation experts continue to implement measures that prove effective for the reduction 

or prevention of blowing dust. Numerous measures have been applied and are currently in 

place across Kansas in order to minimize the effects of wind erosion. The United States 

Department of Agriculture - Agricultural Research Service (USDA-ARS) Wind Erosion Research 

Unit (WERU) located at Kansas State University (KSU) has achieved the following: 

 

a) Evaluated emergency till practices and demonstrated their effectiveness in 

halting wind erosion as it started; 

b) Evaluated vegetative and non-vegetative mulches and demonstrated that 

standing vegetation can be five to ten times more effective at reducing wind erosion than 

material laying flat; 

c) Evaluated the relative effectiveness of different plant species in windbreaks; 

d) Established the use of feedlot wastes as an effective method for erosion control; 

and 

e) Established the use of permanent grass wind barriers and annual crop control 

strips, and evaluated the relative effectiveness of their spacing, position, and size in reducing 

wind erosion. 

As a result of this exceptional event, the KDHE, through Kansas State University’s 

Extension program, will again emphasize the availability of information on conservation 

measures for air pollutant emissions reductions and/or reduction of air quality impacts from 

agricultural land management and cropping operations. One way that this will be achieved is 

through distribution and/or reference to the following guide developed by the United States 

Environmental Protection Agency (EPA) and the United States Department of Agriculture – 

Natural Resources Conservation Service (USDA-NRCS) – Agricultural Air Quality Conservation 

Measures – Reference Guide for Cropping Systems and General Land Management, October 

2012 (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1049502.pdf).  

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1049502.pdf
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Many areas west and northwest of Wichita and Topeka, extending into western Kansas 

and western Nebraska, are natural grassland and farmland, much of which is planted in wheat 

(Figure 4-1). During 2012, this area was experiencing severe drought conditions (Figure 2-14). 

The drought-induced decrease in vegetative cover due to dry grassland and poor crop 

production resulted in increased exposure of topsoil. As a result of the increasingly dry topsoil, 

bare areas were covered with a layer of fine loose granules (crustal dust).  

USDA: Natural Resources Conservation Service (NRCS)  

1. Conservation Reserve Program  

Sedgwick County is made up of 646,012 acres of land area – 331,178 acres (or 51.3%) 

of which is land in farms. Of the farm land acreage, cropland accounts for almost 98% of the 

total (325,877 acres). Shawnee County is made up of 355,985 acres of land area – 163,823 

acres (or 46%) of which is land in farms. Of the farm land acreage, cropland accounts for almost 

40% of the total (64,018 acres). Water, and often the lack of it, coupled with the frequent high 

winds experienced during late fall and early spring can destroy crops, encourage pests, and 

damage soil surfaces lending them susceptible to wind erosion. Most of Sedgwick and Shawnee 

County cropland acreage is farmed using dryland practices (versus irrigated) and consists of 

some soils classified as highly-erodible-land (HEL) by the Department of Agriculture.  

Recognizing the problems associated with erodible land and other environmental-

sensitive cropland, the U.S. Department of Agriculture (USDA) included conservation provisions 

in the Farm Bill. This legislation created the Conservation Reserve Program (CRP) to address 

these concerns through conservation practices aimed at reducing soil erosion and improving 

water quality and wildlife habitat.  

The CRP encourages farmers to enter into contracts with USDA to place erodible 

cropland and other environmentally-sensitive land into long-term conservation practices for 10-

15 years. In exchange, landowners receive annual rental payments for the land and cost-share 

assistance for establishing those practices. 

The CRP has been decreasing in Sedgwick County as acres are replaced with urban 

development or replaced with crop production. The same can be said for Shawnee County in 

northeast Kansas.  Sedgwick County contained approximately 1,800 acres of CRP, or .5% of 

total cropland, while Shawnee contained 4,471 acres of CRP, or 7% of total cropland, under 

contract. Most of this land has been planted with a perennial grass cover to protect the soil and 

retain its moisture.  

While the following initiatives are not meant to be enforceable, many efforts are 

underway that further reduce blowing dust and its impacts. These include:  

 The CRP has moved to include all available area lands into area contracts. 

Success of the CRP initiatives is measured through ongoing monitoring of the 

contracts to ensure ample grass coverage to minimize blowing dust.  
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 CRP sends out information several times per year through radio and the area 

newspaper to further reach farmers interested in topsoil protection.  

 In response to the significant drought the CRP is working with multiple parties in 

extensive annual planning efforts to limit blowing dust and its impacts. These 

planning efforts change year to year depending on the severity of the drought. 

 USDA Announces New Highly Erodible Cropland Initiative for Conservation 

Reserve Program in 2012. This new initiative will assist producers with targeting 

their most highly erodible cropland (land with an erodibility index of 20 or greater) 

by enabling them to plant wildlife-friendly, long-term cover through the 

Conservation Reserve Program (CRP). 

 

2. New Initiatives  

While the following initiatives are not meant to be enforceable, the Natural Resources 

Conservation Service has many efforts underway throughout Kansas that further reduce 

blowing dust and its impacts. These include:  

 A comprehensive rangeland management program;  

 Tree planting program;  

 Drip irrigation purchase program, and;  

A multi-party drought response planning effort coordinated through the State of Kansas 

Governor’s office.  

KANSAS STATE UNIVERSITY EXTENSION OFFICE  

While the following initiatives are not meant to be enforceable, the KSU Extension Office 

has many efforts underway throughout Kansas that further reduce blowing dust and its impacts. 

These include:  

 Crop residue efforts that encourage no- or low-till practices. These have been 

deemed appropriate and useful in reducing blowing dust.  

 Ongoing outreach efforts to educate area agricultural producers on soil 

management programs. These include one-on-one visitations and annual 

meetings with various corn and wheat programs to discuss crop management.  

 Drought workshops to protect topsoil throughout the county.  

The Wichita (Sedgwick Co.) and Topeka (Shawnee Co.) areas were influenced by high 

winds and blowing dust from the west and northwest on the day of the recorded PM10 

exceedances. Considering the wind speeds and gusts noted during the day that the 

concentration above the 24-hour NAAQS was recorded (Table 1-1), it is apparent that these 

conditions were abnormal. The phenomena which gave rise to these blowing dust problems 
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was, therefore, a natural event which could not be prevented by application of BACM. With the 

top few inches of soil loose and the strength and short duration of this event, the farming 

community was unable to apply emergency tillage or other measures to aid in the reduction of 

blowing dust. In addition, other potential man made sources of PM10 in these areas would have 

not been able to apply any emergency measures to counter the effects of this exceptional wind 

event. In fact, these events occurred in spite of general area-wide application of accepted good 

agricultural soil conservation practices. 

 

Figure 4-1.  Regional (KS, OK, TX, CO, NE, NM, WY, SD) Land Cover Data Map (USGS) 

 On the basis of these findings, KDHE has concluded that the Wichita, Topeka, 

Shawnee or Sedgwick County areas could not have prevented these exceedances at the 

recorded particulate levels by employing additional localized urban or rural control measures. 

The increase in PM10 concentrations on the day of the recorded exceedances was 525% above 

normally observed levels. The October 18, 2012 value of 199.2 μg/m3 at the Glenn & Pawnee 

monitoring site does not relate to the annual mean of 24.8 μg/m3 or the monthly mean of 31.4 

μg/m3 at that site (Table 3-1 and Table 3-5). The fact that this was a natural event involving 

strong low pressure and associated winds that transported PM10 emissions into Sedgwick and 

Shawnee Counties, with a majority of the PM10 emissions recorded by the monitors in these 

areas coming from sources outside of the area, provides strong evidence that the event and 

exceedances of October 18, 2012 recorded in the Wichita and Topeka areas were not 

reasonably controllable or preventable. 
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5. Clear Causal Relationship 

5.1 Summary of Results 

This section demonstrates the causal relationship between the strong winds associated 

with an intense storm system and PM10 concentrations above 150 μg/m3 that occurred in 

Wichita and Topeka, Kansas on October 18,  2012. In particular, this section provides evidence 

that (1) a large area wide dust storm affected the Wichita and Topeka monitor sites; (2) Dust 

(PM10) from areas outside of the Wichita and Topeka areas was transported to the impacted 

monitors on the day when the 24-hour PM10 concentration was above 150 μg/m3; and (3) the 

dust storm led to concentrations above 150 μg/m3. This evidence includes discussion of source 

locations, meteorological conditions, satellite observations of dust, dust transport, and air quality 

data on the day when the 24-hour PM10 concentrations were above 150 μg/m3.   

Meteorological and air quality data show that the 24-hour PM10 concentration exceeding 

the NAAQS at the Wichita area monitors and the hourly exceedances at the Topeka monitor 

were caused by dust from intense winds associated with a strong storm system moving through 

the area on October 18, 2012 (based on source locations relative to the impacted monitor, wind 

patterns favorable for transport of dust to the impacted monitors, and reduced visibilities with 

dust reported in the vicinity of the impacted monitor). 

5.2 Analysis Methods 

Several analysis methods were used to assess whether the 24-hour PM10 

concentrations above 150 μg/m3 were caused by this dust storm. Source locations were 

analyzed in relation to the impacted monitor, and meteorological data were evaluated to 

determine whether conditions were favorable for transport of dust (PM10) to the impacted 

monitor. Air quality data and visibility observations were used to assess whether dust was 

present at the impacted monitor. 

5.2.1 Other Unusual Emissions 

  In addition, KDHE has reviewed media documents, and contacted local agency and 

KDHE district staff regarding the October day that is the subject of the exceptional event request 

and are unable to find any emergency conditions or other anthropogenic events that occurred 

on the day that would potentially cause the high particulate matter readings on the day in 

question. 

5.2.2 Meteorological Conditions and Dust Transport 

Dust transport was analyzed by reviewing surface wind observations and model air 

parcel trajectories.   

For surface wind analysis, data from METAR sites nearest the impacted monitors were 

assessed. Table 5-1 shows the pairings of air quality monitors to METAR sites used throughout 
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this report to examine meteorological conditions near the air quality monitors. METAR sites 

were selected because of their known high data quality. In some locations, the nearest METAR 

site was located several miles from the impacted air quality monitor. However, meteorological 

conditions on the dust storm event day was driven by a large-scale storm (e.g., regionally 

homogeneous). Thus, meteorological conditions observed at the METAR sites were likely very 

similar to conditions at the air quality monitors. In addition, no other reliable sources of 

meteorological data were available. Vector winds averaged over several hours were used in this 

analysis because they represent pollution transport better than scalar winds. These vector 

winds, along with other meteorological parameters (e.g., temperature), were evaluated with 

surface and upper-level observations, radar, and satellite maps to obtain a comprehensive view 

of the meteorological pattern on the day when the 24-hour PM10 concentration was above 150 

μg/m3. 

Table 5-1.  METAR sites used to represent meteorological conditions near air quality 
monitors with high particulate matter concentrations. 

Air Quality 
Monitors 

METAR 
Site 

METAR Site Location 
Approx. Distance 

Between Air Quality and 
METAR Stations 

Topeka KNI KTOP 
Philip Billard Municipal Airport, 

Topeka, KS 
5.6 miles 

Topeka KNI KFOE 
Topeka Regional Airport, 

Topeka, KS 
5.6 miles 

Wichita HD KICT 
Wichita Mid-Continent Airport, 

Wichita, KS 
4 miles 

Wichita Glenn 

& Pawnee 
KICT 

Wichita Mid-Continent Airport, 

Wichita, KS 
3.73 miles 

Wichita G. 

Wash. & 

Skinner 

KICT 
Wichita Mid-Continent Airport, 

Wichita, KS 
7.31 miles 

Wichita K96 & 

Hydraulic 
KICT 

Wichita Mid-Continent Airport, 

Wichita, KS 
9.25 miles 

Goodland KGLD 
Goodland Renner Field, 

Goodland, KS 
1.6 miles 

Cozad, NE KLXN Jim Kelly Field, Lexington, NE 12.3 miles 

 

Atmospheric soundings from KTOP (Topeka, Kansas) and KDDC (Dodge City, Kansas) 

were used to identify temperature inversions and mixing layers. These features were assessed 

to determine whether dust at the surface remained in the lower levels of the atmosphere rather 

than mixing into aloft layers where it would not impact surface air quality monitors. Also these 

soundings were used to determine if high winds located above the surface but below the 

inversion were able to mix downward to the surface on October 18, 2012. Confirming that the 

dust would likely remain in the lower levels of the atmosphere by reviewing the soundings also 

provided guidance on which trajectory levels were appropriate to assess dust transport. 
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The Hybrid Single Particle Lagrangian Integrated Trajectory Model (HYSPLIT) was used 

to create backward trajectories ending at the impacted monitor. Trajectories ending at 10, 50, 

and 500m above the impacted monitor was modeled to show flow patterns throughout the 

surface-based mixed layer where dust was likely present. Trajectory heights above the surface 

were also examined over the course of each trajectory path to determine whether dust remained 

near the surface (e.g., near the impacted monitor). Trajectory images were created at two-hour 

intervals during the 24-hour window contributing to the 24-hour PM10 concentrations above 150 

μg/m3 at the Sedgwick and Shawnee County monitors; the entire suite of trajectories created 

can be found in Appendix C. 

5.2.3 Air Quality Conditions 

Time-series of air quality and meteorological parameters were analyzed to assess the 

presence of dust at the impacted monitors. Specific meteorological conditions (such as dust or 

haze) reported at airports by human observers were considered.   

5.3 Findings 

This subsection contains the results of the causal relationship demonstration for the day 

when the 24-hour PM10 concentrations were elevated or above 150 μg/m3. Potential source 

locations, meteorological conditions and dust transport, and air quality conditions are described 

for the event day. 

October 18, 2012 

The results below demonstrate that a regional dust storm caused the 24-hour PM10 

exceedances at the Sedgwick County monitors and several hours above 150 μg/m3  at the 

Shawnee County monitors on October 18, 2012.  Factors supporting this conclusion include: 

 Low-level winds and model trajectories showing transport of dust to the impacted 

monitors. 

 Reductions in visibility, increases in PM concentrations, and visual reports of dust at or 

near the impacted monitors. 

 24-hour PM10 concentrations below 150 μg/m3 at monitors that were not impacted by 

dust. 

 No other unusual emission sources that would have caused the high PM10 

concentrations. 

Meteorological Conditions and Dust Transport 

These exceedances and the elevated readings were the consequence of several days of 

strong gusty winds associated with a deepening low pressure system in the northern plains, in 

combination with dry conditions which caused significant blowing dust across parts of Nebraska, 

Kansas and Oklahoma. The strong winds were the result of a strengthening 988-millibar surface 

low pressure system centered over northern Wisconsin as shown in the 12Z October 18, 2012 
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(7a.m. CDT October 18, 2012) surface analysis in Figure 5-1. The low pressure over Wisconsin 

remained nearly stationary during the day as shown in the 00Z October 19, 2012 (7p.m. CDT 

October 18, 2012) surface analysis in Figure 5-2.  

 

Figure 5-1.  Surface analysis for 12Z October 18, 2012 (7a.m. CDT October 
18)(Hydrometeorological Prediction Center) 

 

 

Figure 5-2.  Surface analysis for 00Z October 19, 2012 (7p.m. CDT October 
18)(Hydrometeorological Prediction Center) 

These surface features were associated with a strong upper level low moving into 

northeastern Iowa and southeast Minnesota which is shown in Figure 5-3, the 500-millibar 
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analysis for 12Z October 18, 2012 (7a.m. CDT October 18, 2012). There was a localized wind 

maximum of 100 knots over southeastern Kansas which was rotating around the base of this 

upper level low. Strong northwesterly winds continued blowing across the southern and central 

Great Plains, with sustained winds now reaching over 34kts (39mph) in portions of central 

Nebraska and a large area over 30kts (35mph) stretching from the northcentral Kansas through 

much of South Dakota (Figure 5-4).  

 

Figure 5-3.  500 mb analysis for 12Z October 18, 2012 (7a.m. CDT October 18) (NOAA 
SPC) 

 

 

Figure 5-4.  Surface wind speed (kts) for 20Z October 18, 2012 (3p.m. CDT October 
18)(Plymouth State Weather Center) 

The October 19, 2012, 00Z (7p.m. CDT October 18) soundings at Topeka, KS and 

Dodge City, KS, in Figures 5-5 and 5-6, respectively, show good vertical mixing to near 750 
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millibars in Topeka and 600 millibars in Dodge City . These two soundings are in the area that 

experienced the strong gusty surface winds on October 18, 2012. Vertical mixing below the 

inversions would have brought the strong winds in the 700-800 millibar speed maximum down 

to the surface. The combination of the mixing and the tight surface pressure gradient caused 

sustained surface winds of 30 to 40 mph with gusts of 35 to 60 mph. Winds of this strength will 

cause blowing dust if soils are dry. Sustained daily averaged wind speeds of 20 mph or greater, 

hourly averaged wind speeds greater than 25 mph and gusts of 40 mph or higher have been 

shown to cause blowing dust in Kansas (State of Kansas PM10 Natural Events Action Plans 

(NEAP) for Morton and Sedgwick Counties- Appendix E).3 

 

Figure 5-5.  Topeka, KS sounding analysis for 00Z October 19, 2012, or 7p.m. CDT 
October 18, 2012, (from the University of Wyoming’s archive of National Weather Service 

soundings) 

                                                

3 With the promulgated Exceptional Events Rule (EER) in place, the EER superseded previous natural 

events guidance including NEAPs (that were not approved as part of a SIP). 
 

Inversion 
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Figure 5-6.  Dodge City, KS sounding analysis for 00Z October 19, 2012, or 7p.m. CDT 
October 18, 2012, (from the University of Wyoming’s archive of National Weather Service 

soundings) 

 

The two upper air sounding also show strong inversions that would have capped the 

atmosphere and any dust that was lifted into the air from this storm system would have 

remained below this layer.  

Tables 5-2 through 5-5 show the National Weather Service observations for the four 

sites of Topeka, Goodland, Wichita and Lexington, NE. National Weather Service high wind 

watches, warnings and dust warnings for the area for October 18 are also shown in Appendix B. 

The observations show that winds in excess of the thresholds identified for elevated PM10 in 

blowing dust (State of Kansas PM10 Natural Events Action Plans (NEAP) for Morton and 

Sedgwick Counties- Appendix E) occurred across the area. Hourly averaged sustained winds of 

25 mph or greater, wind gusts of 40 mph or greater, reduced visibility, and the weather type of 

“haze” are highlighted in yellow.  

 

Inversion 
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Table 5-2. Wind and Weather observations for Topeka, KS for October 18, 2012 (NCDC). 
Speeds at or above the blowing dust thresholds and haze and reduced visibility (caused 

by dust) have been highlighted in yellow 

Time in 
CST 

October 
18 

Temperature 
Degrees F 

Relative 
Humidity in 

% 

Wind 
Speed 
in mph 

Wind Gust 
in mph 

Wind 
Direction in 

Degrees Weather 
Visibility 
in Miles 

53 50 39 7  270 CLR 10 

153 50 39 10  270 CLR 10 

253 50 39 13 21 280 CLR 10 

353 50 38 11 21 280 CLR 10 

453 50 38 14 22 260 CLR 10 

553 49 39 10 17 270 CLR 10 

653 49 38 13  260 CLR 10 

753 51 36 14 24 260 FEW090 10 

853 54 31 24 33 280 FEW100 10 

953 57 28 24 41 290 CLR 10 

1053 59 26 15 38 280 CLR 10 

1153 60 25 20 37 270 CLR 10 

1253 61 25 24 38 290 BKN080 10 

1353 59 29 15 30 270 OVC075 10 

1453 59 29 14 30 290 OVC080 10 

1553 58 32 17 26 290 OVC075 10 

1653 57 37 30 43 310 

BKN065 

OVC075 10 

1753 57 37 28 51 290 

BKN065 

BKN085 

OVC110 10 

1853 55 45 23 32 300 

FEW100 

BKN120 10 

1953 53 49 18 37 300 

BKN050 

OVC090 10 

2053 53 51 15 32 290 OVC048 10 

2153 53 51 13 24 290 OVC050 10 

2253 54 47 13  290 

BKN060 

OVC070 10 

2353 54 47 26 34 290 OVC055 10 
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Table 5-3. Wind and weather observations for Goodland, KS for October 18, 2012 
(NCDC). Speeds at or above the blowing dust thresholds and haze and reduced visibility 

(caused by dust) have been highlighted in yellow. 

Time in 
CST 

October 
18 

Temperature 
Degrees F 

Relative 
Humidity in 

% 

Wind 
Speed 
in mph 

Wind 
Gust 

in 
mph 

Wind 
Direction 

in Degrees Weather 
Visibility 
in miles 

53 37 46 17  290 CLR 10 

153 37 46 16  290 CLR 10 

253 38 46 17 26 300 CLR 10 

353 38 46 21 26 310 CLR 10 

453 36 50 17  310 CLR 10 

553 35 50 14  290 CLR 10 

653 40 38 21  310 CLR 10 

753 46 27 28 43 330 CLR 10 

853 49 21 39 51 340 CLR 9 

953 52 18 37 53 330 BKN024 7 

1023 54 17 43 55 330 HAZE 1.75 

1044 55 16 39 58 320 HAZE 3 

1050 54 17 44 58 330 HAZE 2.5 

1053 54 17 38 55 330 HAZE 2 

1058 55 16 44 58 330 HAZE 3 

1153 57 15 41 54 320 HAZE 6 

1206 55 16 39 55 330 HAZE 3 

1253 57 14 40 52 320 BKN029 7 

1353 59 12 30 46 330 BKN031 7 

1423 57 12 37 49 320 

BKN029 

BKN041 8 

1432 57 13 31 45 330 BKN031 9 

1446 57 11 36 52 320 BKN029 7 

1453 58 11 37 49 340 BKN029 8 

1522 57 10 41 52 330 SCT019 7 

1553 56 11 33 48 340 FEW026 7 

1653 53 13 23 33 340 CLR 10 

1753 49 19 17  340 CLR 10 

1853 48 19 21  350 CLR 10 

1953 46 21 20 25 340 CLR 10 

2053 38 30 11  290 CLR 10 

2153 41 27 11  310 CLR 10 

2253 39 30 13  300 CLR 10 

2353 39 31 14  290 CLR 10 
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Table 5-4. Wind and weather observations for Wichita, KS for October 18, 2012 (NCDC). 
Speeds at or above the blowing dust thresholds and haze and reduced visibility (caused 

by dust) have been highlighted in yellow. 

Time in 
CST 

October 
18 

Temperature 
Degrees F 

Relative 
Humidity 

in % 

Wind 
Speed 
in mph 

Wind 
Gust in 

mph 

Wind 
Direction in 

Degrees Weather 
Visibility 
in miles 

53 51 33 9  280 SCT120 10 

153 51 35 13  280 SCT120 10 

253 51 36 13  280 BKN120 10 

353 52 34 17 25 280 SCT120 10 

453 52 32 14 24 290 SCT120 10 

553 50 36 18 26 290 FEW120 10 

653 47 41 16  260 CLR 10 

753 52 32 21 28 290 CLR 10 

853 55 28 26 34 300 CLR 10 

953 58 23 29 41 300 CLR 10 

1053 60 19 28 37 320 CLR 10 

1153 63 18 33 40 310 CLR 10 

1253 65 18 30 47 300 CLR 9 

1353 65 18 28 43 310 Blowing Dust 5 

1453 65 16 29 44 300 Blowing Dust 3 

1525 64 17 28 34 290 Blowing Dust 2 

1553 65 16 21 33 300 Blowing Dust 2 

1653 64 17 21 34 300 Blowing Dust 2 

1753 63 17 17  300 Blowing Dust 2.5 

1851 61 20 14  300 Blowing Dust 5 

1853 61 20 14  290 Blowing Dust 5 

1953 59 23 14  290 Blowing Dust 6 

2053 59 22 17  290 Blowing Dust 6 

2153 57 25 16  300 FEW200 7 

2253 56 27 17  310 FEW200 8 

2353 54 30 16  300 CLR 8 

 

 

 

 



Kansas Exceptional Events  Clear Causal Relationship 

 

5-11 
 

 

Table 5-5. Wind and weather observations for Lexington, NE for October 18, 2012 
(NCDC). Speeds at or above the blowing dust thresholds and haze and reduced visibility 

(caused by dust) have been highlighted in yellow 

Time in 
CST 

October 
18 

Temperature 
Degrees F 

Relative 
Humidity 

in % 

Wind 
Speed 
in mph 

Wind 
Gust in 

mph 

Wind 
Direction in 

Degrees Weather 
Visibility 
in miles 

55 44 40 14  300 CLR 10 

155 45 39 18 24 300 CLR 10 

255 44 42 24 29 290 CLR 10 

355 45 39 23 32 290 CLR 10 

455 44 37 25 33 290 CLR 10 

555 44 34 22 31 290 CLR 10 

655 44 31 28 38 290 CLR 10 

755 46 29 26 37 300 CLR 10 

855 49 27 32 44 300 HZ 5 

955 52 27 44 52 320 HZ 3 

1055 55 27 48 56 320 HZ 2.5 

1115 55 25 43 58 320 HZ 3 

1155 56 27 46 53 330 HZ 4 

1215 57 26 46 54 320 HZ 5 

1255 56 28 44 53 310 HZ 4 

1355 55 31 40 54 330 HZ 5 

1455 58 29 40 47 320 OVC075 7 

1515 57 29 36 55 320 HZ 5 

1535 58 28 39 52 330 OVC075 7 

1555 57 29 40 53 320 HZ 5 

1655 57 29 38 51 330 

SCT055 

SCT065 7 

1755 55 31 29 43 330 CLR 10 

1855 53 34 30 38 330 CLR 10 

1955 51 35 23 32 320 CLR 10 

2055 50 38 28 36 320 CLR 10 

2155 49 38 24 34 320 CLR 10 

 

Figures 5-7 and 5-8 show the output for blowing dust from the NAAPS (Navy Aerosol 

Analysis and Prediction System) Global Aerosol Model for October 18, 2012. The bottom panels 

in Figures 5-7 and 5-8 show where dust is blowing. They show a large area of blowing dust 

extending from west Texas through eastern Colorado and western Kansas and continuing 



Kansas Exceptional Events  Clear Causal Relationship 

 

5-12 
 

northward into Canada. As the day progressed and wind speeds increased from the strong 

storm system approaching from the west, the concentration of dust increased dramatically 

across southeast Colorado and into southwest Kansas.  

The NAAPS model output is based on soil moisture content, soil erodibility factors, and 

modeled meteorological factors conducive to blowing dust (a description of NAAPS see: 

http://www.nrlmry.navy.mil/aerosol_web/Docs/globaer_model.html).  

 

 

Figure 5-7. NAAPS forecasted surface dust concentrations and optical depth for 7a.m. 
and 1p.m. CDT October 18, 2012 (NRL/Monterey Aerosol Modeling) 

http://www.nrlmry.navy.mil/aerosol_web/Docs/globaer_model.html
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Although the NAAPS forecast products can over predict dust PM10, they do provide an 

independent calculation of the potential for blowing dust and the spatial extent of blowing dust 

for this event. The highest NAAPS concentrations of dust PM10 are in southeast Montana, 

western South Dakota and western Nebraska. All of the products discussed here point to a 

widespread, regional-scale dust storm that originated in portions of southeast Montana, western 

South Dakota  and western Nebraska and grew to cover parts of ten states. 

 

 

Figure 5-8. NAAPS forecasted surface dust concentrations and optical depth for 7p.m. 
and 1a.m. CDT October 18, 2012 (NRL/Monterey Aerosol Modeling) 
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Figure 5-9 is an image from the GOES visible satellite showing the on-going dust storm 

across parts of western Nebraska and western and central Kansas. Figures 5-10 through 5-13 

are MODIS 1 km resolution Dust RGB products showing the progression of the dust throughout 

the day. The images were taken during the day of October 18, 2012 when the strongest winds 

were being recorded at various METAR sites across the region. In fact, the winds across the 

region during the times that these images were acquired were blowing from the northwest near 

40mph with gusts between 53-58mph.  

 

Figure 5-9. GOES visible satellite image showing ongoing dust storm @ 2015Z (3:15PM 
CDT) October 18, 2012. (NASA) 
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Figure 5-10. MODIS 1 km resolution Dust RGB product valid 1831Z (1:31p.m.)18 
October 2012 provided by NASA/SPoRT viewed in Google Earth via KML file. The yellow 
circle indicates the dust plume that originated in SW Nebraska. The dust shows up as the 
bright pink/red colors in the dust RGB imagery. 

 

 
 

Figure 5-11. MODIS 1 km resolution Dust RGB product valid 2013Z (3:13p.m.)18 
October 2012 provided by NASA/SPoRT viewed in Google Earth via KML file. The yellow 
circle indicates the dust plume that originated in SW Nebraska. The dust shows up as the 
bright pink/red colors in the dust RGB imagery. 

 

Dust 
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Figure 5-12. MODIS 1 km resolution Dust RGB product valid 0358Z (10:58p.m, Oct. 
18)19 October 2012 provided by NASA/SPoRT viewed in Google Earth via KML file. The 
yellow circle indicates the dust plume that originated in SW Nebraska. In this nighttime 
image, the dust shows up as a brighter pink/puple color when compared to the softer 
pinks and light purples of the cooling surface. Notice the highest concentration of dust 
was across central portions of Oklahoma into western Arkansas. 

 

 
 

Figure 5-13. MODIS 1 km resolution Dust RGB product valid 0810Z (3:19a.m.)19 
October 2012 provided by NASA/SPoRT viewed in Google Earth via KML file. The yellow 
circle indicates the dust plume that originated in SW Nebraska.  
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Figures 5-14 and 5-15 contain back trajectory plots for Wichita and Topeka during the peak 
period of winds and reduced visibilities on October 18, 2012. These back trajectories are from 
the NOAA HYSPLIT model using high-resolution NAM12 meteorological input data 
(http://ready.arl.noaa.gov/HYSPLIT.php). The back trajectory paths in western Nebraska are 
completely consistent with the Wichita and Topeka exceptional event, October 18, 2012 
observed dust in the GOES and MODIS imagery. Again, this shows a clear causal relationship 
between the dust in the source region and high PM10 concentrations in Wichita and Topeka. 
 

 

Figure 5-14. NOAA HYSPLIT 12-hour back trajectory plots for each hour during the 
windiest period on October 18, 2012 for Wichita, KS. The HYSPLIT model run was based 
on data from the high-resolution 12-kilometer grid spacing NAM numerical weather 
model. 
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Figure 5-15. NOAA HYSPLIT 12-hour back trajectory plots for each hour during the 
windiest period on October 18, 2012 for Topeka, KS. The HYSPLIT model run was based 
on data from the high-resolution 12-kilometer grid spacing NAM numerical weather 
model. 

 

An analysis of the annual frequency of dust storms (Orgill and Sehmel, 1976) in the 

western half of the U.S. suggests that large areas of eastern Colorado, western Kansas, 

western Nebraska, western Texas, New Mexico and Arizona are source regions for blowing 

dust (see Figure 5-16). The back trajectories in Figures 5-14 and 5-15 cross parts of these 

source areas and suggest that dust from upwind states can contribute to PM10 concentrations at 

Wichita and Topeka during regional high-wind events.  
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Figure 5-16. Number of dust storms per year from: Orgill, M.M., Sehmel, G.A., 1976. 
Frequency and diurnal variation of dust storms in the contiguous USA. Atmospheric 
Environment 10, 813–825. 

The PM10 exceedances at Wichita and Topeka on October 18, 2012, would not have 

occurred if not for the following: (a) dry soil conditions over eastern Colorado, western Kansas, 

western Nebraska and southern South Dakota; and (b) the tight surface pressure gradient and 

strong upper level winds mixing to the surface that led to strong gusty surface winds over 

eastern Colorado, western Kansas, western Oklahoma, northern Texas and western Nebraska. 

Clearly the PM10 exceedances at Wichita and Topeka are due to an exceptional event 

associated with regional windstorm-caused emissions from erodible soil sources over a large 

area of eastern Colorado, western Kansas, western Nebraska and Oklahoma, and these 

sources are not reasonably controllable during a significant regional windstorm under 

abnormally dry or moderate to severe drought conditions.
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6.  “But For” Analysis  

Section 50.14(c)(3)(iv)(D) in 40 CFR part 50 requires that an exceptional event 

demonstration must satisfy that “[t]here would have been no exceedance or violation but for the 

event.” The prior sections of this submittal have provided detailed information that the 

exceedances at the Wichita and Topeka monitors on October 18, 2012 was not reasonably 

controllable or preventable and there is a clear causal relationship between transported PM10 

from very strong winds associated with an intense storm system originating in areas outside of 

the these areas and the measured exceedances at the Wichita and Topeka monitors. The 

weight of evidence in these sections demonstrates that but for the existence of emissions 

generated by these very strong winds and associated transported PM10, there would have been 

no exceedances of the 24-Hour PM10 standard. 

As detailed in Section 4, all reasonable agricultural control measures were in place and 

actively employed before, during, and after the exceedance of October 18, 2012. Local 

regulatory agencies, industry and the general public were alerted to the possibility of dust 

storms due to very strong winds through daily forecasts and media reports. On the ground 

observations recorded during the events consistently identify transported or re-entrained PM10 

(dust) as the cause of the elevated concentrations near the exceeding monitor. 

As shown in Section 5, detailed maps establish a clear causal relationship between the 

arrival of emissions generated by very strong winds associated with a intense storm system and 

elevated PM10 concentrations at the monitor. Multiple, independent measurements of wind 

speed, wind direction, and visibility all point to the presence of very strong winds as the delivery 

vehicle for transported PM10 into the Wichita and Topeka areas. The source regions for the 

transported PM10 are clearly identified as areas to the north and northwest of the Wichita and 

Topeka areas, especially in southwest Nebraska. 

Figures 6-1 and 6-2 shows the monitored values recorded at the Wichita Health 

Department and Topeka KNI  monitors before and after the event of October 18, 2012. As you 

can see from the graphs, PM10 readings were significantly below the reading of October 18 and 

are more in line with expected average PM10 readings from this monitor in October. This is 

another piece of evidence that this event or exceedance would not have occurred but for the 

very strong winds associated with the storm system that moved through the area on October 18, 

2012.  
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Figure 6-1. Wichita HD PM10 reading from October 1, 2012 to October 30, 2012 

 

 

Figure 6-2. Topeka KNI PM10 reading from October 1, 2012 to October 30, 2012 
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An example of the estimation of PM10 due to the event at the Wichita HD is presented here and 

in Table 6-1. Based on the entirety of data in the Historical Fluctuations section, a conservative 

estimate of the “typical” values in October would have been between 29 and 34 μg/m3 

(corresponding to the 75th and 85th Percentile values) for the Wichita HD monitor. Using these 

conservative values as “typical” would indicate that the event provided an additional 163.4 – 

168.4 μg/m3 for the Wichita HD monitor. 

 

Table 6-1. Typical October PM10 Values for Wichita HD 

Site Event Day 

Concentration 

(μg/m3) 

October 

Median 

(μg/m3) 

October 

Average 

(μg/m3) 

Oct. 75th 

% (μg/m3) 

Oct. 85th 

% (μg/m3) 

Est. 

Concentration 

Above 

Typical 

(μg/m3) 

Wichita 

HD 

197.4 21.0 21.6 29 34 163.4-168.4 

 

The body of evidence presented in this submittal provides no alternative that could tie 

the exceedance of October 18, 2012 to any other causal source but transported and re-

entrained PM10 generated from very strong winds associated with an intense storm system, 

confirming that there would have been no exceedance but for the presence of these 

uncontrollable natural events.
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7. Conclusions 

The exceedances that occurred on October 18, 2012 satisfies the criteria of 40 CFR 

50.1(j) and meets the definition of an exceptional event. These criteria are: 

 The event affects air quality. 

 The event is not reasonably controllable or preventable. 

 The event is unlikely to reoccur at a particular location or [is] a natural event. 

A. Affects Air Quality 

As stated in the preamble to the Exceptional Events Rule, the event in question is 

considered to have affected air quality if it can be shown that there is a clear causal relationship 

between the monitored exceedance and the event, and that the event is associated with a 

measured concentration in excess of normal historical fluctuations. Given the information 

presented in Sections 2, 3, 4 and 5, we can reasonably conclude that the event in question 

affected air quality. 

B. Not Reasonably Controllable or Preventable 

Section 50.1(j) of Title 40 CFR Part 50 requires that an event must be “not reasonably 

controllable or preventable” in order to be defined as an exceptional event. This requirement is 

met by demonstrating that despite reasonable agricultural and source control measures in place 

within Sedgwick and Shawnee Counties, high wind conditions overwhelmed all reasonably 

available controls. Despite best available agricultural control measures, high wind conditions 

associated with a very strong storm system brought high concentrations of PM10 emissions into, 

and also overwhelmed controls within, the two areas. The event discussed in this document that 

caused the exceedance in this request (see Sections 2 and 5) was caused by very high winds 

that transported dust into Sedgwick and Shawnee Counties from areas largely outside of the 

area. The fact that this was a natural event involving strong winds that transported PM10 

emissions into Sedgwick and Shawnee Counties, with a majority of the PM10 emissions 

recorded by the Wichita and Topeka monitors coming from sources outside of the area, 

provides strong evidence that the event and exceedance of October 18, 2012 were not 

reasonably controllable or preventable. 

C. Natural Event 

As discussed above, the event shown to cause this exceedance was emissions of PM10 

driven by high winds caused by an intense storm system moving through the area on October 

18, 2012. This event therefore qualifies as a predominantly natural event with only a very small 

anthropogenic contribution. 

In summary, the exceedances of the federal 24-hour PM10 standard on October 18, 

2012, would not have occurred but for the extreme high winds and windblown dust transport 
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from areas largely outside the Sedgwick and Shawnee County areas, based on the following 

weight of evidence: 

 The high PM10 values at the Wichita and Topeka monitors in Section 2 shows that the 

timing of elevated PM10 event was consistent with decreased visibility and reports of 

blowing dust and/or haze at representative National Weather Service stations. 

 Historical Fluctuation analyses and graphs in Section 3 showing five years of 24-hour 

average data for example exceedance monitors depict the atypically high PM10 

concentration during the October 18, 2012 event. The elevated PM10 concentration 

during this day was exceptional from a historical perspective. 

 The exceedances of the PM10 standard recorded on October 18 were tied to very strong 

winds, as can be seen National Weather Service warnings and meterological summaries 

of wind speeds from multiple cities in the area in Section 5. 

 Figures in Section 5 show that the timing of the increases in wind speeds at monitoring 

locations and National Weather Service stations during the event is consistent with the 

timing of elevated PM10 concentrations recorded at the monitoring locations in the area. 

 Wind directions, NAAPS dust modeling output, and back trajectories, all depicted in 

Section 5, help show that a major portion of the dust that impacted the Segwick and 

Shawnee County area monitors originated in areas located generally west and northwest 

of the area. 

 Approximate increased PM10 emissions for this event was provided in Section 6 to give 

an idea of the magnitude of the dust storm that affected the Sedgwick and Shawnee 

County areas and the amount of PM10 that can be transported in during these types of 

events. 

 Section 4 discusses the best available control technologies and source control 

technologies that are in place in the Sedgwick and Shawnee County areas in order to 

show that the event was not reasonably controllable or preventable. Additionally, the 

newspaper accounts provided in Appendix D also helps illustrate the magnitude and 

scale of this events which supports the claim that the exceedance recorded during this 

day was not reasonably controllable or preventable. 
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9. APPENDIX A – Public Comments 

KDHE, in following the requirements listed in 40 CFR 50.14 (c)(3)(i) Submission of 

demonstrations, posted this Exceptional Events Demonstration Package on the Agency 

website for public comment from August 1 through August 31, 2014.  In accordance with 40 

CFR 50.14 (c)(3)(v), KDHE is documenting the public comments received in this section.  

INSERT KDHE WEBPAGE ANNOUNCEMENT OF PUBLIC COMMENT PERIOD HERE 

 

 

 

 

 

9.1 KDHE response to EPA comments 

 

9.2 KDHE Response to Public Comments 
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10. APPENDIX B – Wichita and surrounding NWS offices 

advisory and warning products for October 18, 2012 

10.1 Goodland NWS 
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10.2 Dodge City NWS 
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10.3 North Platte, NE NWS 
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10.4 Wichita, KS NWS 
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10.5 Topeka, KS NWS 
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11. APPENDIX C - Hybrid Single Particle Lagrangian 

Integrated Trajectory Model (HYSPLIT) Runs on Oct. 18, 2012 

11.1 Wichita, KS 
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11.2 Topeka, KS 
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12. APPENDIX D – Newspaper Accounts of October 18, 2012 

Dust Storm 
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Wichita, KS 
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13. APPENDIX E – 1998 State of Kansas PM10 Natural Events 

Action Plans (NEAP) for Morton and Sedgwick Counties 

STATE OF KANSAS PM10 NATURAL EVENTS ACTION PLANS  

(NEAP)  

FOR MORTON AND SEDGWICK COUNTIES 
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FORWARD 

 

During the first calendar quarter of 1996, high winds coupled with extremely dry soil conditions caused 

exceedances of the National Ambient Air Quality Standard (NAAQS) for PM10 (airborne particulate 

matter having a nominal aerodynamic diameter less than or equal to 10 microns) then in effect.  In May 

1996, the United States Environmental Protection Agency (EPA) issued a Natural Events Policy 

memorandum to address such exceedances resulting from natural events.  This policy is applicable to 

emissions caused by natural events since 1 January 1994.  Although these events occurred prior to 

issuance of the policy memorandum, EPA has required, via retroactive implementation, preparation of 

Natural Events Action Plans for the affected areas in Kansas (i.e., Morton and Sedgwick counties).   

 

Prior to the Natural Events Policy memorandum, natural events were treated together with other 

“exceptional events”, and documented exceedances due to high winds were “flagged” with a “High 

Winds” code when submitted to the Aerometric Information Retrieval System (AIRS).  Concurrence was 

obtained from EPA after completion of their review of documentation.  For regulatory purposes, the use 

of flagged data associated with an exceptional event was considered on a “case-by-case” basis. 

 

Current federal policy requires preparation and implementation of a Natural Events Action Plan (NEAP) 

for each area affected by naturally-caused exceedances of the NAAQS for PM10.  Documented 

exceedances due to high winds are flagged with a “High Winds” code upon submission to AIRS, and EPA 

concurrence is required.  Subsequent to EPA concurrence, exceedances due to natural events are 

excluded from NAAQS attainment status determinations, provided that a NEAP is implemented within 

the time frame established by the policy memorandum.  Failure to prepare a NEAP will result in 

redesignation of affected areas as nonattainment, and the State will also be required to adopt a 

federally-enforceable revision of its State Implementation Plan (SIP). 

 

This document contains separate, but similar, PM10 Natural Events  

Action Plans for Morton and Sedgwick counties in the state of Kansas.  Each of these plans is a free-

standing document, subject to independent review and revision.  For this reason, each plan (designated 

as “NEAP Part I” and “NEAP Part II”) includes a separate Signatures/Approvals page and its own Table of 

Contents. 

 

Appendices at the end of this document contain information relevant to blowing dust (i.e., high levels of 

PM10) associated with high wind events.  This information is essential to an understanding of the 

frequency and magnitude of PM10 high wind events on the Great Plains. 

 

A special thank you is included here for the assistance provided by Dr. Ed Skidmore and his staff at the 

United States Department of Agriculture - Agricultural Research Service (USDA-ARS) Wind Erosion 

Research Unit (WERU) located at Kansas State University (KSU).  The WERU exists because there is much 

more to this problem than dust in the atmosphere. 

 



Kansas Exceptional Events  Appendix E 

 

13-5 
 

PREAMBLE 

 

During the background review of high wind events for preparation of a Natural Events Action Plan 

(NEAP) for Morton and Sedgwick Counties, similarities between recent events and those of the Dust 

Bowl era were evident.  Information obtained from the United States Department of Agriculture - 

Agricultural Research Service (USDA-ARS) Wind Erosion Research Unit (WERU) located at Kansas State 

University (KSU) provides verification that events frequently occur across the Great Plains which closely 

resemble those which caused the Dust Bowl.  These events continue to occur in spite of significant 

expenditures of public funds directed at their prevention. 

 

In southwestern Kansas, as well as throughout much of the Great Plains, February, March, and April 

have long been referred to as “the blow months” because this period consistently brings the winds of 

the highest velocities.  High winds in this region often begin in the latter half of January, and sometimes 

continue well into the month of May. 

 

A prolonged drought, lasting from 1932 through 1938, was the basic cause of the Dust Bowl; this period 

is still referred to by many residents of the Great Plains as “the Dirty Thirties”.  Successive failures of the 

winter wheat crop and drought damage to vegetation on untilled land left large expanses of dry topsoil 

exposed.  Beginning in the spring of 1932, the Dust Bowl eventually grew to encompass an area covering 

approximately 97 million acres, including most of the Texas and Oklahoma panhandles, northeastern 

New Mexico, southeastern Colorado, and southwestern Kansas.  Damage extended northward as far as 

the Dakotas.  The “blow area”, where wind erosion was the worst, centered on the area between 

Goodwell, Oklahoma and Liberal, Kansas.  By the mid-1930s, the “blow area” had expanded to include 

some 50 million acres, much of it in southwestern Kansas. 

 

One of the most effective strategies employed by the federal government during and following the Dirty 

Thirties was removal of land from cultivation.  This strategy was initially focused on tracts of 

“submarginal” land (i.e., land with poor crop yield potential), and was employed in southwestern 

Kansas.  Morton County, Kansas, was the most severely damaged county in the United States during the 

Dust Bowl.  The federal government purchased an expanse of land that was considered submarginal, but 

had been planted in winter wheat during the Great Depression as crop prices fell and the drought 

intensified.  During the Dust Bowl, this land was thus deliberately taken out of production in an attempt 

to reestablish grassland and prevent continued wind erosion.  It has been designated as the Cimarron 

National Grassland since 1960. 

 

Other federal programs were initiated which actually paid farmers to take land out of production.  Over 

the years, these programs evolved into the Conservation Reserve Program (CRP).  This program offers 

payments to farmers for maintaining qualifying tracts of land in grass.  It is no random coincidence that 

there are both a National Grassland and a very large allotment of CRP land in southwestern Kansas. 

 

With the return of more normal annual precipitation and the outbreak of the Second World War, 

massive agricultural expansion took place during the 1940s.  Drought returned in the 1950s, and so did 

uncontrollable blowing dust.  This drought, which ended in the spring of 1957, prompted farmers in 



Kansas Exceptional Events  Appendix E 

 

13-6 
 

southwestern Kansas to turn to irrigation. 

 

Recently proposed changes in the CRP prompted the Kansas Department of Health and Environment, 

Bureau of Air and Radiation (KDHE/BAR), to initiate ambient air quality monitoring for particulate matter 

in southwestern Kansas.  With the threat of CRP acreage being brought back under the plow, a special 

study  was initiated in order to obtain background particulate data.  One of the KDHE/BAR monitoring 

sites was located on the Cimarron National Grassland near Elkhart, in Morton County, Kansas.  Another 

KDHE/BAR monitoring site was located near the town of Richfield, also in Morton county.  An 

exceedance of the 24 hour PM10 standard occurred at the Richfield site during the “blow months” of 

1996, and the U.S. Environmental Protection Agency (EPA) subsequently required filing of a NEAP for 

Morton County.  It should be noted that the CRP was not changed as proposed, and that the special 

study has been discontinued until CRP land reverts to crop production. 

 

Information provided by the WERU indicates that blowing dust was  

a widespread problem across Kansas during the first quarter of 1996.  This is confirmed by the 

information concerning drought conditions and particulate concentrations in Appendix B.  Some of this 

dust was blown into the state from southeastern Colorado and the Oklahoma panhandle.  The regional 

nature of these events is documented in photographs contained in Appendix A.  Exceedances of the 24 

hour PM10 standard recorded in the Wichita-Sedgwick County area in January and March (Appendix B, 

newspaper clippings) were also due to blowing dust, some of which blew in from northern Oklahoma.  

Dust clouds were observed as far away as Tuttle Creek Reservoir near Manhattan, in the northeast 

quadrant of Kansas.  This information emphasizes that Kansas is faced with a regional problem from 

which a NEAP will never provide relief; localized controls alone will be of limited effectiveness in solving 

the problem.  The regional nature of the problem of wind erosion in the Great Plains is also clearly 

evident in the wind erosion map which appears in Appendix C. 

 

Wind erosion damage to the soil remains a significant problem.  Over half of the 284 million acres of 

cropland in the United States is designated as “highly erodible” land.  It is estimated that approximately 

5 million acres of land are moderately to severely damaged by wind erosion annually.  This amount is 

expected to increase if the 35 million acres of CRP land are brought back into agricultural production. 

 

Soil conservation efforts have indeed reduced soil erosion rates across the Great Plains, but there are 

good years, and there are bad years.  The potential for blowing dust ALWAYS exists in southwestern 

Kansas.  Although federal agencies such as the U. S. Department of Agriculture (USDA) Natural 

Resources Conservation Service (NRCS) (and their state and local implementing partnerships) are 

responsible for soil conservation efforts and have made significant progress over the last sixty years, no 

complete solution to the problem has been achieved.  After soil has begun to move, virtually nothing 

can be done to stop it until the winds cease.  This is the full-time challenge that the WERU and the entire 

agricultural community face, and they are better equipped to work at it than either KDHE or EPA.  The 

wind still blows in the Dust Bowl, and when combined with drought and sparse vegetation, dust storms 

still occur. 
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1   INTRODUCTION 

 

1.1  Purpose and Scope of Plan 

 

The United States Environmental Protection Agency (EPA) and Kansas Department of Health and 

Environment, Bureau of Air and Radiation (KDHE/BAR), recognize that the ability to control PM10 

(airborne particulate matter having a nominal aerodynamic diameter less than or equal to 10 microns)is 

severely limited during certain natural events.  In May 1996, EPA issued a Natural Events Policy to 

address such situations. This document has been developed in accordance with EPA’s policy, and 

presents the Natural Events Action Plan (NEAP) for an area within the state of Kansas affected by PM10 

exceedances of the National Ambient Air Quality Standard (NAAQS) due to natural events.  The United 

States Environmental Protection Agency has identified three categories of natural events affecting the 

PM10 NAAQS:  1) volcanic and seismic activity, 2) wildland fires, and 3) high wind events. 

 

Of the categories listed above, high wind events are the most probable to cause PM10 to exceed the 

NAAQS in Kansas.  This plan is intended to address ambient PM10 concentrations in Kansas due to dust 

raised by unusually high winds.  Such events will be considered natural events if the dust:  1) originated 

from nonanthropogenic sources, or 2) originated from anthropogenic sources controlled with best 

available control measures (BACM). 

 

This plan has been specifically prepared in response to high wind events which occurred in Morton 

County, Kansas, near the town of Richfield, in January of 1996, when high winds coupled with extremely 

dry conditions raised dust into the atmosphere.  These uncontrollable natural high wind events resulted 

in one exceedance of the 24-hour standard then in effect for PM10.  Documentation of these events is 

provided in Appendix B. 

 

 

1.2  The 24-Hour  National Ambient Air Quality Standard (NAAQS) for PM10 

 

The EPA considers the ambient air quality to be unhealthy when the 24-hour PM10 NAAQS is exceeded.  

The short-term PM10 NAAQS is exceeded when the 24-hour average concentration is greater than 150 

micrograms per cubic meter (ug/m3).  The 24-hour NAAQS is violated when the expected number of 

days per calendar year with a 24-hour average concentration above 150 ug/m3 is greater than 1.0, as 

determined by procedures described in Appendix K of 40 CFR 50. 

 

 

1.3  Definition of High Winds for PM10 Natural Events 

 

The definition of high winds for the purpose of this plan shall be as follows: 

 

A daily averaged wind speed greater than 20 miles per hour (mph) or an hourly averaged wind speed 

greater than 25 mph or gusts greater than 40 mph with no precipitation, or only a trace of precipitation 

(i.e., scattered drops that do not completely wet or cover an exposed area up to a rate of 0.01 inch per 
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hour).* 

 

 

* A general wind threshold for raising of dust is considered to be 6 meters per second, equivalent to a wind speed 

of 13.4 mph.  The actual threshold will vary with soil type, moisture, etc.  

 

According to the Beaufort Wind Strength Scale, a Force 4 (“Moderate Breeze”) is equivalent to a wind speed of 13-

18 mph.  (It should be noted that average annual wind speeds in southwestern and south central Kansas fall within 

the range of 10 - 15 mph.)  It is defined as the wind strength at which dust and paper are raised from the ground.  

A daily averaged wind speed of 20 mph could thus be reasonably considered to continue to raise and also maintain 

blowing dust in the atmosphere.   

 

A Force 6 (“Strong Breeze”) is equivalent to a wind speed of 25-31 mph.  It is defined as the wind strength at which 

large tree branches move and open wires begin to whistle.  An hourly averaged wind speed of 25 mph could be 

reasonably considered to continue to raise and also maintain blowing dust in the atmosphere. 
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2   PUBLIC EDUCATION AND NOTIFICATION 

 

2.1   Identification of Individuals Most at Risk 

 

The following persons are usually considered to be most at risk for adverse health effects from 

inhalation of airborne particulate matter, and thus comprise the target population of this plan: 

 

1)   Children; 

2)   elderly persons; 

3)   individuals with impaired pulmonary function, 

a)   asthma; 

b)   chronic bronchitis; and 

c)   chronic obstructive pulmonary disease (COPD; i.e., emphysema); 

4)   individuals with cardiovascular disease; and 

5)   immunosuppressed persons. 

 

 

2.2   Implementation of Education and Notification 

 

The EPA Natural Events Policy requires public education concerning natural events.  It also requires that 

the public must be informed whenever a natural event is imminent.  EPA’s Natural Events Policy 

memorandum states that the air quality is considered unhealthy whenever the 24-hour PM10 NAAQS is 

exceeded.  Advance public notification concerning an imminent dust storm will require an accurate 

forecasting procedure.  Since no such procedure is presently known to KDHE/BAR, it is not feasible to 

commit to such notification except through annual general notices. 

 

In order to facilitate future implementation of a forecasting method and subsequent development and 

implementation of a public health advisory mechanism, EPA is encouraged to commit resources to 

relevant research.  To promote timely development of such a system, KDHE/BAR are committed to 

support any organization in their request for EPA funding for relevant research, and to assist in 

evaluation of potential methods for applicability to dust storms affecting Kansas.  Organizations 

interested in such research exist.  Any forecasting/public health advisory system that proves to be both 

reliable and cost-effective will be considered by KDHE/BAR. 

 

This NEAP addresses the following educational goals:   

 

1) Educate the public about the harmful health effects of high concentrations of PM10; and 

2) Inform the public that certain types of natural events may affect the air quality of a given 

area. 

 

These public education goals will be addressed on an annual basis through public service 

announcements.  For this purpose, the Southwest District Office of KDHE (KDHE/SWDO) will issue the 

following statement for publication in Morton County newspapers during January of each year: 
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PUBLIC NOTICE 
OF 

POTENTIAL ADVERSE HEALTH EFFECTS ASSOCIATED 
WITH ELEVATED LEVELS OF AIRBORNE DUST 

 
 

On 28 January 1996, the Kansas Department of Health and Environment (KDHE) measured elevated 
levels of particulate matter in the air in Morton County, Kansas.   Subsequent evaluation of this 

occurrence has been conducted by KDHE, and has clearly demonstrated the cause to be blowing dust 
associated with high winds and dry soil conditions. 
 

During dry conditions in Kansas, there is a potential for blowing dust associated with high winds.  The 

amount of particulate matter less than 10 microns in aerodynamic diameter (PM10) contained in this 
blowing dust may exceed the National Ambient Air Quality Standard (NAAQS) and reach levels high 

enough to cause adverse health effects when inhaled.  Children, elderly persons, immunosuppressed 
persons, and individuals with impaired respiratory and/or cardiovascular function are particularly 

susceptible to the adverse health effects associated with inhalation of airborne particulate matter.  
During natural high wind events which generate high levels of airborne particulate matter, it is 

advisable to limit outdoor activities and remain indoors with doors and windows closed as much as 

possible.   

 
During periods of blowing dust, it is also recommended that excessive physical exertion and exposure 
to tobacco smoke and other respiratory irritants be avoided.  Persons taking regular medications are 

advised to ensure that they have at least a five-day supply on hand.  Individuals with chronic medical 

conditions should consider contacting a health care provider at the onset of any of the following 

symptoms: headache, repeated coughing, wheezing, chest tightness or pain, difficulty in breathing, 
excessive phlegm production, or nausea.  It is suggested that all individuals avoid vigorous outdoor 

activity. 
 
This notice is applicable when local weather forecasts indicate a possibility of high winds (sustained 

winds above 20 miles per hour (mph) or gusts greater than 40 mph without precipitation) in the local 

area. 
 
This notification is being issued by KDHE as a public service and to assure compliance with the U. S. 

Environmental Protection Agency’s policies related to the protection of public health in areas affected 

by elevated levels of particulate matter due to natural events.  Questions regarding this notice should 

be directed to the Kansas Department of Health and Environment, Southwest District Office at (316) 

225-0596. 

 

 

 

3   ABATEMENT OR MINIMIZATION OF CONTROLLABLE SOURCES OF PM10 
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3.1  Potential Sources of PM10 During High Wind Events 

 

The following have been identified as potential sources of blowing dust during high wind events in 

Kansas.  Omission of a source from this list does not preclude its future identification as a potential 

source. 

 

a) Tilled agricultural land; 

b) sparsely vegetated or overgrazed range land; 

c) unpaved roads and parking lots; 

d) urban paved roads; and 

e) construction sites 

 

 

3.2  Identification and Application of Best Available Control Measures (BACM)  

 

The Natural Events Policy issued by EPA provides for identification and application of Best Available 

Control Measures (BACM) to sources of soil that have been disturbed by anthropogenic activities.  

Determination of BACM should follow EPA’s technical guidance for the determination of BACM for 

fugitive dust sources contained in the Fugitive Dust Background Document and Technical Information 

Document for Best Available Control Measures, EPA-450/2-92-004, September 1992.  These BACM will 

be evaluated by KDHE/BAR in consultation with KDHE/SWDO. 

 

 

3.2.1  Use of conservation farming practices on agricultural lands 

 

The following have been identified as standard soil conservation measures which constitute agricultural 

BACM.  Omission of any soil conservation measure from this list does not preclude its evaluation and 

application in the future. 

 

a)  Reduced tillage farming practices; 

b)  tree rows; 

c)  other physical windbreaks;  

1) grass barriers; 

2) annual (e.g., sunflower) barriers; 

3) buffer strips; and 

4) “snow” fences; 

d)  cover crops; 

e)  strip cropping; 

f)   crop residues; and 

g)  emergency tillage 
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3.2.2  Abatement and suppression of dust from other sources 

 

The following have been identified as measures which can be employed for mitigation of blowing dust 

from other sources.  Omission of any measure from this list does not preclude its evaluation and 

application in the future. 

 

a) Application of chemical dust suppressants to unpaved roads, parking lots, and open 

areas with exposed soil; 

b) wet vacuuming of urban paved roads and parking lots;  

c) dust suppression at construction sites, 

1) water spraying of exposed soil; 

2) application of chemical dust suppressants; and 

3) use of surface coverings; and 

d) restriction/prohibition of off-road vehicle activities 

 

 

3.3  Undefined BACM 

 

If appropriate BACM are not defined for contributing anthropogenic sources in question, KDHE/BAR 

should attempt to identify specific measures for implementation. This will be accomplished in two 

phases, 1) identification of potential mitigating measures, and 2) initial implementation by means of 

pilot tests for evaluation of the effectiveness of the measures. 

 

 

3.3.1  Mitigating Measures 

 

Soil erosion specialists at the federal and state levels have been working for approximately sixty years to 

develop and evaluate potential mitigating measures.  These soil conservation experts continue to 

implement measures that prove effective for the reduction or prevention of blowing dust. 

 

Numerous measures have been applied and are currently in place across the Great Plains in order to 

minimize the effects of wind erosion.  The United States Department of Agriculture - Agricultural 

Research Service (USDA-ARS) Wind Erosion Research Unit (WERU) located at Kansas State University 

(KSU) has achieved the following: 

 

a) Evaluated emergency till practices and demonstrated their effectiveness in halting wind 

erosion as it started; 

b) Evaluated vegetative and non-vegetative mulches and demonstrated that standing 

vegetation can be five to ten times more effective at reducing wind erosion than 

material laying flat; 

c) Evaluated the relative effectiveness of different plant species in windbreaks; 

d) Established the use of feedlot wastes as an effective method for erosion control; and 

e) Established the use of permanent grass wind barriers and annual crop control strips, and 



Kansas Exceptional Events  Appendix E 

 

13-17 
 

evaluated the relative effectiveness of their spacing, position, and size in reducing wind 

erosion. 

 

 

3.3.2  Pilot Tests 

 

Pilot testing and evaluation of experimental measures continue to be conducted by soil erosion 

specialists.  These federally funded research efforts, which include experimental evaluation of erosion 

abatement, control, and prevention techniques, continue throughout the Great Plains.  

3.4  Evaluation of BACM 

 

The area south and southwest of Richfield, extending into northwestern Oklahoma and southeastern 

Colorado, is natural grassland and farmland, much of which is planted in wheat.  During the first quarter 

of 1996, this area was experiencing drought conditions (Appendix B).  The drought-induced decrease in 

vegetative cover due to dry grassland and poor germination of the winter wheat crop resulted in 

increased exposure of topsoil.  As a result of the freezing and thawing of increasingly dry topsoil, bare 

areas were covered with a layer of fine loose granules (crustal dust).   

 

It is recognized that the Richfield, Morton County area was influenced by high winds and blowing dust 

from the south and southwest on the day of the recorded PM10 exceedance.  Considering the wind 

speeds and gusts noted during the day that the concentration above the 24-hour NAAQS was recorded 

(Appendix B, Table 3), it is apparent that these conditions were abnormal.  The phenomena which gave 

rise to these blowing dust problems were, therefore, natural events which could not be prevented by 

application of BACM.  With the top few inches of soil loose, and the lower portion frozen, the farming 

community was unable to apply emergency tillage or other measures to aid in the reduction of blowing 

dust.  In fact, it is likely that these events occurred in spite of general area-wide application of accepted 

good agricultural soil conservation practices. 

 

After the recorded exceedance, a fire, which had been attributed to downed power lines in the 

Oklahoma panhandle, spread into southwestern Kansas and destroyed vegetation across a very large 

expanse of CRP land.  Wind erosion of soil in southwestern Kansas continued through the month of May. 

 

On the basis of these findings, KDHE has concluded that the Richfield (population 47; 1997 Kansas 

estimate) area or Morton County (population 3399; 1997 Kansas estimate) could not have prevented 

these exceedances at the recorded particulate levels by employing localized urban control measures.  

The increase in PM10 concentration on the day of the recorded exceedance was 549% above normally 

observed levels.  The 28 January value of 203 ug/m3 at the monitoring site (3.25 miles north of Richfield) 

does not relate to the quarterly mean of 37 ug/m3 at that site (Appendix B, Table 2). 

 

 

3.5  Implementation Strategy 

 

In view of the apparent regional nature of this problem, it seems clear that no single state agency has 
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the resources or regional coverage required to increase the effectiveness of established soil erosion 

programs.  The impact of implementation of short-term, localized control measures at the state level 

would be negligible when faced with the combination of conditions that resulted in the elevated levels 

of PM10 described in this plan.  To be effective in reducing such dust excursions at their source, a 

regional systems approach which includes consideration of factors such as cropping patterns, soil types, 

and climatological information must be implemented.  KDHE will be working closely with USDA 

representatives in Kansas to emphasize the continued importance of regional efforts coordinated 

through federal, state, and local actions directed at reducing soil erosion.  Concurrently, KDHE will 

continue to assure that the public is aware of the potential health consequences of elevated levels of 

airborne particulate. 

   

4   PERIODIC REVIEW OF NATURAL EVENTS ACTION PLAN (NEAP) 

 

This Natural Events Action Plan will be reviewed by KDHE/BAR in conjunction with KDHE/SWDO at least 

once in every five years.  The focus of this review will be the re-evaluation of conditions causing 

exceedances and violations of the NAAQS for PM10.  The review will also consider the implementation 

status of the plan, as well as the adequacy of actions taken.  A Periodic Review Report will be prepared 

by KDHE/BAR in order to summarize the findings of the review process. 
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1   INTRODUCTION 

 

1.1  Purpose and Scope of Plan 

 

The United States Environmental Protection Agency (EPA), Wichita-Sedgwick County Department of 

Community Health (WSCDCH), and Kansas Department of Health and Environment, Bureau of Air and 

Radiation (KDHE/BAR), recognize that the ability to control PM10 (airborne particulate matter having a 

nominal aerodynamic diameter less than or equal to 10 microns)is severely limited during certain 

natural events.  In May 1996, EPA issued a Natural Events Policy to address such situations. This 

document has been developed in accordance with EPA’s policy, and presents the Natural Events Action 

Plan (NEAP) for an area within the state of Kansas affected by PM10 exceedances of the National 

Ambient Air Quality Standard (NAAQS) due to natural events.  The United States Environmental 

Protection Agency has identified three categories of natural events affecting the PM10 NAAQS:  1) 

volcanic and seismic activity, 2) wildland fires, and 3) high wind events. 

 

Of the categories listed above, high wind events are the most probable to cause PM10 to exceed the 

NAAQS in Kansas.  This plan is intended to address ambient PM10 concentrations in Kansas due to dust 

raised by unusually high winds.  Such events will be considered natural events if the dust:  1) originated 

from nonanthropogenic sources, or 2) originated from anthropogenic sources controlled with best 

available control measures (BACM). 

 

This plan has been specifically prepared in response to high wind events which occurred in Sedgwick 

County, Kansas in January and March of 1996, when high winds coupled with extremely dry conditions 

raised dust into the atmosphere.  These uncontrollable natural high wind events resulted in 
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exceedances of the 24-hour standard then in effect for PM10.  Documentation of these events is 

provided in Appendix B.  

 

 

1.2  The 24-Hour  National Ambient Air Quality Standard (NAAQS) for PM10 

 

The EPA considers the ambient air quality to be unhealthy when the 24-hour PM10 NAAQS is exceeded.  

The short-term PM10 NAAQS is exceeded when the 24-hour average concentration is greater than 150 

micrograms per cubic meter (ug/m3).  The 24-hour NAAQS is violated when the expected number of 

days per calendar year with a 24-hour average concentration above 150 ug/m3 is greater than 1.0, as 

determined by procedures described in Appendix K of 40 CFR 50. 

 

 

1.3  Definition of High Winds for PM10 Natural Events 

 

The definition of high winds for the purpose of this plan shall be as follows: 

 

A daily averaged wind speed greater than 20 miles per hour (mph) or an hourly averaged wind speed 

greater than 25 mph or gusts greater than 40 mph with no precipitation, or only a trace of precipitation 

(i.e., scattered drops that do not completely wet or cover an exposed area up to a rate of 0.01 inch per 

hour).* 

* A general wind threshold for raising of dust is considered to be 6 meters per second, equivalent to a wind speed 

of 13.4 mph.  The actual threshold will vary with soil type, moisture, etc.  

 

According to the Beaufort Wind Strength Scale, a Force 4 (“Moderate Breeze”) is equivalent to a wind speed of 13-

18 mph.  (It should be noted that average annual wind speeds in southwestern and south central Kansas fall within 

the range of 10 - 15 mph.)  It is defined as the wind strength at which dust and paper are raised from the ground.  

A daily averaged wind speed of 20 mph could thus be reasonably considered to continue to raise and also maintain 

blowing dust in the atmosphere.   

 

A Force 6 (“Strong Breeze”) is equivalent to a wind speed of 25-31 mph.  It is defined as the wind strength at which 

large tree branches move and open wires begin to whistle.  An hourly averaged wind speed of 25 mph could be 

reasonably considered to continue to raise and also maintain blowing dust in the atmosphere. 
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2   PUBLIC EDUCATION AND NOTIFICATION 

 

2.1   Identification of Individuals Most at Risk 

 

The following persons are usually considered to be most at risk for adverse health effects from 

inhalation of airborne particulate matter, and thus comprise the target population of this plan: 

 

1)   Children; 

2)   elderly persons; 

3)   individuals with impaired pulmonary function, 

a)   asthma; 

b)   chronic bronchitis; and 

c)   chronic obstructive pulmonary disease (COPD; i.e., emphysema); 

4)   individuals with cardiovascular disease; and 

5)   immunosuppressed persons. 

 

 

2.2   Implementation of Education and Notification 

 

The EPA Natural Events Policy requires public education concerning natural events.  It also requires that 

the public must be informed whenever a natural event is imminent.  EPA’s Natural Events Policy 

memorandum states that the air quality is considered unhealthy whenever the 24-hour PM10 NAAQS is 

exceeded.  Advance public notification concerning an imminent dust storm will require an accurate 

forecasting procedure.  Since no such procedure is presently known to KDHE/BAR, it is not feasible to 

commit to such notification except through annual general notices. 

 

In order to facilitate future implementation of a forecasting method and subsequent development and 

implementation of a public health advisory mechanism, EPA is encouraged to commit resources to 

relevant research.  To promote timely development of such a system, KDHE/BAR are committed to 

support any organization in their request for EPA funding for relevant research, and to assist in 

evaluation of potential methods for applicability to dust storms affecting Kansas.  Organizations 

interested in such research exist.  Any forecasting/public health advisory system that proves to be both 

reliable and cost-effective will be considered by KDHE/BAR. 

 

This NEAP addresses the following educational goals:   

 

1) Educate the public about the harmful health effects of high concentrations of PM10; and 

2) Inform the public that certain types of natural events may affect the air quality of a given 

area. 

 

These public education goals will be addressed on an annual basis through public service 

announcements.  For this purpose, WSCDCH will issue the following statement for publication in major 

newspapers during January of each year: 
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PUBLIC NOTICE 
OF 

POTENTIAL ADVERSE HEALTH EFFECTS ASSOCIATED 
WITH ELEVATED LEVELS OF AIRBORNE DUST 

 
 
On 28 January 1996 and 4 March 1996, the Kansas Department of Health and Environment (KDHE) and 
the Wichita-Sedgwick County Department of Community Health (WSCDCH) measured elevated levels 
of particulate matter in the air in Sedgwick County, Kansas.   Subsequent evaluation of this occurrence 

has been conducted by KDHE, and has clearly demonstrated the cause to be blowing dust associated 

with high winds and dry soil conditions. 

 
During dry conditions in Kansas, there is a potential for blowing dust associated with high winds.  The 
amount of particulate matter less than 10 microns in aerodynamic diameter (PM10) contained in this 
blowing dust may exceed the National Ambient Air Quality Standard (NAAQS) and reach levels high 

enough to cause adverse health effects when inhaled.  Children, elderly persons, immunosuppressed 

persons, and individuals with impaired respiratory and/or cardiovascular function are particularly 

susceptible to the adverse health effects associated with inhalation of airborne particulate matter.  
During natural high wind events which generate high levels of airborne particulate matter, it is 
advisable to limit outdoor activities and remain indoors with doors and windows closed as much as 

possible.   
 

During periods of blowing dust, it is also recommended that excessive physical exertion and exposure 

to tobacco smoke and other respiratory irritants be avoided.  Persons taking regular medications are 
advised to ensure that they have at least a five-day supply on hand.  Individuals with chronic medical 
conditions should consider contacting a health care provider at the onset of any of the following 

symptoms: headache, repeated coughing, wheezing, chest tightness or pain, difficulty in breathing, 
excessive phlegm production, or nausea.  It is suggested that all individuals avoid vigorous outdoor 

activity. 
 
This notice is applicable when local weather forecasts indicate a possibility of high winds (sustained 

winds above 20 miles per hour (mph) or gusts greater than 40 mph without precipitation) in the local 
area. 

 
This notification is being issued by KDHE as a public service and to assure compliance with the U. S. 

Environmental Protection Agency’s policies related to the protection of public health in areas affected 

by elevated levels of particulate matter due to natural events.  Questions regarding this notice should 

be directed to the Wichita-Sedgwick County Department of Community Health at (316) 268-8302. 

 

 

3   ABATEMENT OR MINIMIZATION OF CONTROLLABLE SOURCES OF PM10 

 

3.1  Potential Sources of PM10 During High Wind Events 

 

The following have been identified as potential sources of blowing dust during high wind events in 
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Kansas.  Omission of a source from this list does not preclude its future identification as a potential 

source. 

 

a) Tilled agricultural land; 

b) sparsely vegetated or overgrazed range land; 

c) unpaved roads and parking lots; 

d) urban paved roads; and 

e) construction sites 

 

 

3.2  Identification and Application of Best Available Control Measures (BACM)  

 

The Natural Events Policy issued by EPA provides for identification and application of Best Available 

Control Measures (BACM) to sources of soil that have been disturbed by anthropogenic activities.  

Determination of BACM should follow EPA’s technical guidance for the determination of BACM for 

fugitive dust sources contained in the Fugitive Dust Background Document and Technical Information 

Document for Best Available Control Measures, EPA-450/2-92-004, September 1992.  These BACM will 

be evaluated by WSCDCH in consultation with KDHE/BAR. 

 

 

3.2.1  Use of conservation farming practices on agricultural lands 

 

The following have been identified as standard soil conservation measures which constitute agricultural 

BACM.  Omission of any soil conservation measure from this list does not preclude its evaluation and 

application in the future. 

 

a)   Reduced tillage farming practices; 

b) tree rows; 

c) other physical windbreaks;   

1) grass barriers; 

2) annual (e.g., sunflower) barriers; 

3) buffer strips; and 

4) “snow” fences; 

d) cover crops; 

e)   strip cropping; 

f)   crop residues; and 

g)   emergency tillage 

 

 

3.2.2  Abatement and suppression of dust from other sources 

 

The following have been identified as measures which can be employed for mitigation of blowing dust 

from other sources.  Omission of any measure from this list does not preclude its evaluation and 
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application in the future. 

 

a) Application of chemical dust suppressants to unpaved roads, parking lots, and open 

areas with exposed soil; 

b) wet vacuuming of urban paved roads and parking lots;  

c) dust suppression at construction sites, 

1) water spraying of exposed soil; 

2) application of chemical dust suppressants; and 

3) use of surface coverings; and 

d) restriction/prohibition of off-road vehicle activities 

 

 

3.3  Undefined BACM 

 

If appropriate BACM are not defined for contributing anthropogenic sources in question, WSCDCH 

should attempt to identify specific measures for implementation. This will be accomplished in two 

phases, 1) identification of potential mitigating measures, and 2) initial implementation by means of 

pilot tests for evaluation of the effectiveness of the measures. 

 

 

3.3.1  Mitigating Measures 

 

Soil erosion specialists at the federal and state levels have been working for approximately sixty years to 

develop and evaluate potential mitigating measures.  These soil conservation experts continue to 

implement measures that prove effective for the reduction or prevention of blowing dust. 

 

Numerous measures have been applied and are currently in place across the Great Plains in order to 

minimize the effects of wind erosion.  The United States Department of Agriculture - Agricultural 

Research Service (USDA-ARS) Wind Erosion Research Unit (WERU) located at Kansas State University 

(KSU) has achieved the following: 

 

a) Evaluated emergency till practices and demonstrated their effectiveness in halting wind 

erosion as it started; 

b) Evaluated vegetative and non-vegetative mulches and demonstrated that standing 

vegetation can be five to ten times more effective at reducing wind erosion than 

material laying flat; 

c) Evaluated the relative effectiveness of different plant species in windbreaks; 

d) Established the use of feedlot wastes as an effective method for erosion control; and 

e) Established the use of permanent grass wind barriers and annual crop control strips, and 

evaluated the relative effectiveness of their spacing, position, and size in reducing wind 

erosion. 
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3.3.2  Pilot Tests 

 

Pilot testing and evaluation of experimental measures continue to be conducted by soil erosion 

specialists.  These federally funded research efforts, which include experimental evaluation of erosion 

abatement, control, and prevention techniques, continue throughout the Great Plains.  

 

 

3.4  Evaluation of BACM 

 

The area south and southwest of Wichita, extending into northern Oklahoma, is farmland.  This area was 

experiencing drought conditions, and the winter wheat crop had therefore not germinated, leaving bare 

ground in the fields.  As a result of the freezing and thawing of increasingly dry topsoil, these bare areas 

were covered with a layer of fine loose granules (crustal dust). 

 

It is recognized that the Sedgwick County area was influenced by high winds and blowing dust from the 

south and southwest.   Considering the wind speeds and gusts noted during the days that 

concentrations above the 24-hour NAAQS were recorded (Appendix B, Table 3), it is apparent that these 

conditions were abnormal.  The phenomena which gave rise to these blowing dust problems were, 

therefore, natural events which could not be prevented by application of BACM.  With the top few 

inches of soil loose, and the lower portion frozen, the farming community was unable to apply 

emergency tillage or other measures to aid in the reduction of blowing dust.  In fact, it is likely that these 

events occurred in spite of general area-wide application of accepted good agricultural soil conservation 

practices. 

 

On the basis of these findings, KDHE has concluded that the Wichita area could not have prevented 

these exceedances at the recorded particulate levels by employing localized urban control measures. 

The increases in PM10 concentrations ranged from 634% to 1238% above normally observed levels.  For 

example, the 28 January value of 184 ug/m3 at the George Washington Blvd. site does not relate to the 

quarterly mean of 29 ug/m3 at that site.   The 28 January value of 359 ug/m3 at the Coleman Co. site also 

does not relate to that site’s quarterly mean of 29 ug/m3 (Appendix B, Table 2).   

 

 

3.5  Implementation Strategy 

 

In view of the apparent regional nature of this problem, it seems clear that no single state agency has 

the resources or regional coverage required to increase the effectiveness of established soil erosion 

programs.  The impact of implementation of short-term, localized control measures at the state level 

would be negligible when faced with the combination of conditions that resulted in the elevated levels 

of PM10 described in this plan.  To be effective in reducing such dust excursions at their source, a 

regional systems approach which includes consideration of factors such as cropping patterns, soil types, 

and climatological information must be implemented.  KDHE will be working closely with USDA 

representatives in Kansas to emphasize the continued importance of regional efforts coordinated 

through federal, state, and local actions directed at reducing soil erosion.  Concurrently, KDHE will 
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continue to assure that the public is aware of the potential health consequences of elevated levels of 

airborne particulate. 
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4   PERIODIC REVIEW OF NATURAL EVENTS ACTION PLAN (NEAP) 

 

This Natural Events Action Plan will be reviewed by WSCDCH in conjunction with KDHE/BAR at least 

once in every five years.  The focus of this review will be the re-evaluation of conditions causing 

exceedances and violations of the NAAQS for PM10.  The review will also consider the implementation 

status of the plan, as well as the adequacy of actions taken.  A Periodic Review Report will be prepared 

by WSCDCH in order to summarize the findings of the review process. 

 

SUMMARY 

 

The Dust Bowl was a regional problem that required intervention at the national level.  There are federal 

agencies (and their corresponding state and local partners) with decades of experience in dealing with 

wind erosion of soil.  Soil loss rates are much lower than they were during the Dirty Thirties, but these 

can be grossly elevated by high wind events during periods of drought. 

 

The United States Department of Agriculture - Agricultural Research Service (USDA-ARS) and Natural 

Resources Conservation Service (USDA-NRCS) study land use, assess the condition of land, and, with the 

assistance of state and local agricultural agencies and organizations, develop and apply conservation 

measures to prevent soil loss.  In Kansas, wind erosion concerns are being addressed, in part, through 

the USDA-NRCS Environmental Quality Incentives Program (EQIP).  Morton County falls within a 

designated priority area (i.e., the three southwestern counties of Kansas) for which special erosion 

control contracts lasting three to five years have been developed.  Through continued efforts, such 

programs have significantly reduced the annual impact of wind erosion of soil. 

 

In light of the regional nature of blowing dust across the Plains States and the long-term federally-

coordinated commitment to the problem, it would be inappropriate to create a new independent state-

level authority to address this problem.  No individual state has authorities or resources to implement a 

regional project of this nature.  Application of short-term, localized control measures alone at the state 

level would have little or no measurable effect.  Specialists in the field of agricultural wind erosion 

continue to emphasize that a regional systems approach which includes consideration of cropping 

patterns, soil types, climatological information, and other factors is required. 

 

Only a truly regional approach coordinated at the federal level can have significant impact on events of 

this type that vary from state to state and have broad geographic implications.  Existing federal efforts 

might be well-served by additional involvement in these programs on the part of EPA along with 

affected states as stakeholders.  Funding from EPA for USDA-ARS research and USDA-NRCS application 

efforts (and their state and local implementing partners) could prove highly beneficial in accelerating 

improvements in air quality related to high wind events. 
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14. APPENDIX F – Additional Language for National 

Weather Service Products 

As part of the development of these recent exceptional event requests, the KDHE and 

the regional National Weather Service offices worked together to develop additional language 

that will be added to National Weather Service (NWS) dust advisory and dust warning products 

issued during future dust events in the Kansas forecast areas. This language will advise 

listeners of the potential health effects associated with these dust events and some proactive 

steps that they may perform to protect themselves from these events. 

 

“The Kansas Department of Health and Environment recommends that you take preventative 

measures during this dust (or wind) event, such as staying indoors or wearing protective 

breathing masks if outside. High dust concentrations can cause respiratory problems, decrease 

lung activity, aggravate asthma, and lead to potential heart-related problems, especially with 

children, elderly, or those with pre-existing respiratory conditions.”
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15. APPENDIX G - Historical Flucuations 

15.1 George Washington & Skinner 
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15.2 K96 & Hydraulic 
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15.3 KNI (Topeka) 
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